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ABSTRACT
We present the results of a γ-ray likelihood analysis over all the extreme and high synchrotron
peak blazars (EHSP & HSP) from the 3HSP sample. We investigate 2013 multifrequency
seed positions under the eyes of Fermi Large Area Telescope, considering 11 years of ob-
servations. We report on 1160 γ-ray signatures detected down to the 3 σ threshold in the
energy range between 500 MeV to 500 GeV. The detections include 235 additional sources
concerning 4FGL, all confirmed via high-energy TS maps, and represent an improvement
of ∼25% for the number of EHSP & HSP currently described in γ-rays. We build the γ-
ray spectral energy distribution for all the 1160 sources, delivering to the very high-energy
community a dedicated spectral description of the entire 3HSP population. We plot the γ-
ray logN-logS for the 3HSP sample, and also for the EHSP & HSP subsamples. We mea-
sure the total contribution of HSP+EHSP to the extragalactic gamma-ray background, which
reaches up to ∼33% at 100 GeV. Also, we show how does the γ-ray detectability improves
according to the synchrotron peak flux as represented by the Figure of Merit (FOM) pa-
rameter. We highlight that the search for TeV peaked blazars may benefit from considering
HSP and EHSP as a whole, instead of EHSPs only. We entitle this γ-ray sample as Sec-
ond Brazil-ICRANet Gamma-ray Blazar catalog, with the acronym 2BIGB. All information
will be available on public data repositories (Brazilian Science Data Center-BSDC, OpenUni-
verse, GitHub https://github.com/BrunoArsioli), including the broadband models and
the spectral energy distribution data points.
Key words: radiation mechanisms: non-thermal, galaxies: active, BL Lacertae objects: gen-
eral, gamma-rays: galaxies
1 INTRODUCTION
The Fermi Large Area Telescope (LAT, Atwood et al. 2009) pro-
duced our most detailed picture of the gamma-ray sky and has
opened a window to investigate high & very-high energy processes
throughout the universe1. Since the delivery of its first source cat-
alog (Abdo et al. 2010a,b), the Fermi-LAT mission has identi-
fied blazars as the main population of extragalactic γ-ray emitters.
There are 5066 γ-ray point sources reported in the latest Fermi-
LAT catalog (4FGL, The Fermi-LAT collaboration 2019a, gll-pcs-
v20.fit), all detected with significance >4σ (TS>25) covering 8
years of observations, and integrating over the 50 MeV to 1 TeV
energy band. According to the Fourth catalog of active galactic nu-
? E-mail: arsioli@ifi.unicamp.br, bruno.arsioli@gmail.com
† E-mail: yuling.chang@ssdc.asi.it
1 We use high-energy (HE) for the 0.2-100 GeV range, and very high-
energy (VHE) for E > 100 GeV.
clei detected with Fermi-LAT (4LAC, The Fermi-LAT collabora-
tion 2019b), there are 3647 4FGL sources out of the galactic plane
(at |b| > 10◦), from which 79% are confident counterparts of active
galactic nuclei (AGN). Given all those gamma-ray AGNs, 98% are
blazars. At energies larger than 1 TeV, there is a similar dominance,
as follows from the latest version of TeVcat2. From there, we count
225 TeV detected sources, and nearly 90% of the extragalactic ones
(72 out of 81) are blazars.
Blazars are relatively rare objects with nearly 4000 optically
confirmed sources, as listed in 5BZcat and 3HSP catalogs (Mas-
saro et al. 2015; Chang et al. 2019). The 5BZcat alone lists 3651
blazars, all with optical identification, and the 3HSP lists 2013
sources, from which 657 are blazars already listed in 5BZcat, 257
2 TeVcat:http://tevcat.uchicago.edu/ is a regularly updated list of
TeV detected astrophysical sources. From there we count 81 extragalactic
TeV sources, which includes 72 blazars, 3 Starbursts, 1 Globular Cluster, 2
AGNs of unknown type and 3 gamma-ray bursts.
© 2019 The Authors
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are new blazars (with optical identification), and 1099 are blazar-
candidates (high confident blazars missing optical identification).
Although blazars are the dominant extragalactic γ-ray sources, a
significant fraction of the population still lacks a HE detection.
According to the unification scheme for active galactic nu-
clei, blazars are AGNs producing relativist jets that happen to
point close to our line of sight (Urry & Padovani 1995; Giommi
et al. 2012; Padovani et al. 2017). The jets are launched from the
AGN’s core and composed of relativistic charged particles trapped
within the jet’s magnetic field. This configuration gives rise to non-
thermal spectral emission extending through the entire electromag-
netic spectra, from radio up to TeV γ-rays, which is most likely
powered by accretion into supermassive black holes (Dermer 2015;
Petropoulou & Dermer 2016).
The spectral energy distribution (SED) from blazars is unique
and shows two characteristic non-thermal humps. The low-energy
part is usually associate with the synchrotron emission process
due to relativistic electrons moving along magnetic field lines. The
high-energy part, however, relates to the Inverse Compton process
where relativistic electrons scatter lower energy photons (infra-red
to X-rays) to high and very-high energies (Arsioli & Chang 2018;
Böttcher et al. 2013; Tramacere et al. 2010; Abdo et al. 2010c).
This leptonic scenario tries to account for the SED features based
on a single population of relativistic electrons. Nevertheless, the
observation of extremely hard intrinsic TeV spectra associated with
blazars (Costamante et al. 2018; Foffano et al. 2019) and also the
connection to astrophysical neutrinos seen with IceCube (Fermi-
LAT collaboration et al. 2019; Padovani et al. 2018; IceCube Col-
laboration et al. 2018b; Padovani et al. 2016a; Resconi et al. 2017;
IceCube Collaboration et al. 2018a; Padovani et al. 2016b) have
challenged the pure leptonic scenario with observational evidence
for the presence of hadronic processes in the jet (Zhang et al. 2018;
Petropoulou et al. 2016). As a direct extension of its hadronic
nature, blazars could be associated with the origin of ultra-high-
energy cosmic rays (UHECR) (Rieger 2019), a subject of continu-
ous and intense debate in the high-energy astrophysical community.
Blazars can be classified according to the frequency associ-
ated with their synchrotron peak and called as low, intermediate,
high, and extremely-high synchrotron peak sources (respectively:
LSP for νsyn.peak<10
14Hz, ISP for 1014<νsyn.peak<10
15Hz, HSP for
1015<νsyn.peak<10
17Hz, and EHSP for νsyn.peak>10
17Hz). The EHSP and
HSP sources have -on average- a hard photon index 〈Γ〉=1.85±0.01
as probed by Fermi-LAT (Arsioli et al. 2015; Ackermann et al.
2015b) in the MeV to GeV window. For this reason, EHSP and
HSP blazars are considered promising candidates for VHE obser-
vations with the Cherenkov Telescope Arrays (Actis et al. 2011;
Cherenkov Telescope Array Consortium et al. 2019), and the com-
munity dedicates significant attention to characterize their SEDs
via multifrequency observation campaigns (Ahnen et al. 2017a,b;
Paiano et al. 2017; Aleksic´ et al. 2014; Takahashi et al. 2000).
In this work, we aim to contribute to the description of blazars
at HE & VHE by presenting new γ-ray detections, describing their
SEDs, and studying population properties. We use the position
from blazars and blazar-candidates as multifrequency seeds for a
likelihood analysis with the Fermi-LAT Science Tools, to search
for associated γ-ray signatures. The 3HSP sample (Chang et al.
2019) is currently the most extensive compilation of EHSP and
HSP sources, and we use it as our reference blazar-database.
Given the spectral characteristics of 3HSP sources, our analy-
sis focus on a particular blazars subsample, which is more likely to
be detectable at the VHE band. In fact, 925 3HSPs already have a
4FGL counterpart (we call them 3HSP-4FGL). So by studying the
entire 3HSP sample under Fermi-LAT eyes, we can compare results
with 4FGL to show the stability of our analysis and the robustness
of all new detections. We compute high-energy TS maps for the
new sources and confirm that those signatures emerge from a low
TS background with points-like TS distribution, avoiding spurious
detections with origin related to underestimated background.
As a result of this large-scale analysis, we present the Sec-
ond Brazil-ICRANet Gamma-ray Blazar catalog with the acronym
“2BIGB”, which lists 1160 γ-ray excess signatures with signifi-
cance >3σ (Table 4). Our broadband analysis integrates over the
500 MeV up to 500 GeV energy range along 11 years of observa-
tions with Fermi-LAT (Aug. 2008 to Aug. 2019), and we compute
the γ-ray SED for all detected sources. Therefore, the 2BIGB cat-
alog brings an updated review for all the 925 3HSP-4FGL sources
and describes the γ-ray spectrum of 235 3HSPs in addition to 4FGL
(226 are entirely new and never reported in Fermi-LAT catalogs).
This work is a followup from a series of previous efforts ded-
icated to the γ-ray detection of blazars. The series includes the
First version of the Brazil-ICRANet Gamma-ray Blazar catalog
(1BIGB, Arsioli & Chang 2017), the computation of the 1BIGB
γ-ray SEDs (Arsioli et al. 2018), and the use of multifrequency
seeds for the detection of LSP blazars (Arsioli & Polenta 2018).
To mention, the 1BIGB catalog involved the analysis of 400 γ-ray
candidates from the 2WHSP sample Chang et al. (2017), selecting
only those with synchrotron peak flux νfν ≥ 10−12.1 ergs/cm2/s
and not yet detected by Fermi-LAT at the time. The 1BIGB study
lead to the detection of 150 γ-ray signatures with significance >3σ,
from which 85 had >5σ relevance.
With the 2BIGB catalog, we go beyond 4FGL for the descrip-
tion of EHSP & HSP blazars since all 3HSP-4FGLs now have their
γ-ray spectrum modeled with 11 years of available data, in contrast
to 8 years for 4FGL. Besides, we provide a list of newly detected
3HSPs, which represents an improvement of ∼25% for the number
of EHSP & HSP described in γ-rays.
2 AN OVERVIEW ON THE GAMMA-RAY SKY
A clear understanding of the γ-ray sky depends on our ability to ac-
count for both galactic and extragalactic components and describe
each of then in detail so that we can unveil new features.
2.1 The galactic gamma-ray content
Concerning the galactic content, the Fermi-LAT mission was es-
sential to map and model point-like sources such as pulsars, su-
pernovae remnants (SNR), pulsar wind nebulae (PWN), globular
clusters, etc (∼239, 40, 18, 30, etc. objects according to the 4FGL
catalog), as well as a diffuse γ-ray component produced by cosmic-
ray interactions with the Milk Way gas (Biswas & Gupta 2019).
Still, around 90 galactic sources remain unassociated but are likely
related to SNR and PWN.
In 2010, the finding of a bipolar component called “Fermi
Bubbles” was unexpected (Su et al. 2010). It resembles a jet struc-
ture that emanates from the center of our galaxy, extending nearly 8
kpc perpendicular to the galactic plane, in what could be the result
of past accretion process in the galactic center black hole (Ko et al.
2019). This structure has well-defined edges in coincidence with
X-ray signatures seen by the ROSAT mission in the 1990s (Ponti
et al. 2019), and a microwave excess in the same region known
as “WMAP haze” (Finkbeiner 2004; Rubtsov & Zhezher 2018).
MNRAS 000, 1–35 (2019)
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Proper modeling of this component allowed to account for an ex-
cess diffuse emission, which covered a significant fraction of the
γ-ray sky. As a result, it improves the sensitivity for detecting new
point sources in that region.
Within the open question involving observations from Fermi-
LAT, we have the long-standing debate related to the GeV excess at
∼1.5-3.0 kpc from the galactic center (Hooper et al. 2013; Mirabal
2013; Leane & Slatyer 2019). This feature could result from mul-
tiple unresolved point-like sources as millisecond pulsars (Calore
et al. 2014), or the integrated γ-ray emission from our galactic dark
matter (DM) halo via annihilation or decay channels (Goodenough
& Hooper 2009; Daylan et al. 2016; Karwin et al. 2017). A combi-
nation of both contributions, including unresolved sources and DM
signatures, are also considered in this contest.
2.2 The extragalactic gamma-ray content
All current debate concerning the galactic γ-ray content is crucial
for proper modeling of the extragalactic content. The extragalac-
tic emission (γExtraGal) is the remaining radiation when we sub-
tract the total galactic contribution (γGal) from the entire γ-ray con-
tent (γTot) seen by Fermi-LAT; (γExtraGal = γTot − γGal). The total
γExtraGal is usually referred to in the literature as extragalactic γ-ray
background (EGB, Ackermann et al. 2015a).
The EGB is a combination of well-resolved point-like sources
with a diffuse -and isotropic- γ-ray content. Detailed simulations
of the CR interaction with the galactic disk shows that the isotropic
diffuse component seen off the galactic plane must have extragalac-
tic roots (Biswas & Gupta 2019). This component, usually called
isotropic γ-ray background (IGRB, Ackermann et al. 2015a), could
well be the result of an unresolved population of faint γ-ray emit-
ters, including blazars (Giommi & Padovani 2015; Arsioli & Chang
2017; Di Mauro et al. 2014b). Nevertheless, the fact is, the commu-
nity is still building an understanding of the total EGB composition.
If we think of the IGRB as a sum of unresolved point-like
sources and an actual diffuse component, the increasing number of
detectable blazars from 3LAC to 4LAC (Ackermann et al. 2015b;
The Fermi-LAT collaboration 2019b) indicates an ever-shrinking
space for the remaining diffuse component. Besides, direct searches
for new γ-ray sources as in 1BIGB and 2BIGB (this work) proof the
existence of a relevant underlying population of faint γ-ray emit-
ters, with direct impact over the diffuse component intensity.
A diffuse component could be the signature of annihilation or
decay processes associated with DM particles, happening through-
out the universe. A clear understanding of IGRB content may allow
us to probe DM parameters like the cross-section associated with
processes (annihilation or decay), producing diffuse γ-rays (Liu
et al. 2017; Cohen et al. 2017; Di Mauro & Donato 2015; Di Mauro
2015). Contributions to the EGB coming from misaligned AGNs
(Inoue 2011; Di Mauro et al. 2014a) and Star Forming Galaxies
(Storm et al. 2012) are also present. They certainly account for
a significant fraction that could be well constrained via stacking
analysis as in Paliya et al. (2019). Moreover, the IGRB could also
contain a pure diffuse emission as a result of ultra-high-energy cos-
mic rays (UHECR) interaction with the extragalactic background
light (Gavish & Eichler 2016). In this context, the identification of
faint γ-ray emitter is essential to resolve the diffuse content into
point-sources and constrain the parameter space available for other
possible contributions.
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Figure 1. The distribution of log synchrotron peak flux log(νfν) [erg/cm2/s]
for the 3HSP sources. In full light-red, we show all the 925 objects detected
in 4FGL, and in blue-line, we have the 1088 undetected ones. The inter-
section between histograms suggests that multiple sources are close to the
Fermi-LAT detection threshold.
3 BLAZARS AS MULTIFREQUENCY SEEDS TO
INVESTIGATE THE GAMMA-RAY SKY
The 3HSP catalog lists a total of 2013 sources, and nearly half of
them (1088) have no γ-ray counterpart according to the latest re-
lease of the Fermi-LAT point source catalog, 4FGL. In Fig. 1, we
plot the distribution of the log synchrotron peak flux log(νfν) for the
3HSP detected and undetected γ-ray sources according to 4FGL.
As seen, the 4FGL has unveiled most of the bright 3HSPs with
log(νfν) > -12.2 [ergs/cm2/s], and many of the undetected 3HSPs
have a synchrotron component as bright as the detected ones.
Besides, the 1BIGB catalog shows clearly how the ‘frac-
tion of Fermi-LAT detected sources’ varies according to the syn-
chrotron peak flux log(νfν), and that a dedicated search for new γ-
ray sources can improve the detected fraction down to the faintest
blazars (see Fig. 6 at Arsioli & Chang 2017). Therefore, the overlap
in Fig. 1 for detected and undetected sources at log(νfν) [erg/cm2/s]
between -13.0 to -12.2, hints for a population of blazars that are just
within reach of Fermi-LAT, close to the detectability threshold.
Those facts alone are compelling enough to motivate a dedi-
cated Fermi-LAT analysis based on the entire 3HSP sample, using
them as multifrequency seed positions to unveil new γ-ray sources.
Also, we rely on the availability of 11 years of Fermi-LAT data,
in contrast to 8 years used to build the 4FGL catalog. The 1BIGB
catalog was done over this same and straightforward idea, and lead
to the detection of nearly 150 new γ-ray sources, from which the
3FHL catalog has confirmed 34 (Ajello et al. 2017), and a total of
99 are well within the 95% error ellipses from 4FGL sources.
The method we apply to build the 2BIGB catalog is a fol-
low up from previous works (Arsioli et al. 2018; Arsioli & Chang
2017; Arsioli & Polenta 2018) where we show the use of multifre-
quency data as a complementary tool to select seed positions in the
sky for further analysis with the Fermi Science Tools. Mostly, we
reproduce what the Cerenkov Telescope community already does
in search of new TeV sources, which means, to actively aim to
seed-candidates selected from multifrequency data. One of the lat-
est detections from MAGIC (MAGIC Collaboration et al. 2019a)
is a clear example of that, where a new TeV signature is confirmed
when aiming at 2WHSP J073326.7+515354, which is well char-
acterized at lower energies and previously selected as a promising
TeV target from multifrequency considerations.
MNRAS 000, 1–35 (2019)
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Figure 2. The high-energy TS map center at 3HSP J105437.9+202740 (right) and 3HSPJ 104745.8+543741 (left), integrating over 10.5 years of data only
considering photons with E > 2 GeV. Those are examples of γ-ray signatures close to the detection threshold. The green dashed lines correspond to the 68%,
95%, and 99% containment region for the γ-ray signature (from inner to outer lines). The TS values are smoother over two pixels with a 2σ Gaussian function
and are color-coded corresponding to the bottom legend.
The search for new γ-ray sources as in 1 & 2BIGB catalogs
can also contribute to studies of astrophysical neutrinos in connec-
tion to γ-ray blazars. Recently in Garrappa et al. (2019); Padovani
et al. (2018), the authors dedicate attention to the identification and
modeling of dim γ-ray sources in regions associated with IceCube
muon-track events. With no doubt, proper identification of faint
GeV-TeV sources is of high relevance. Also, we should call at-
tention to the fact that a source can be weak in terms of photon
counts but still could turn out to be relevant in the VHE window,
since, with Fermi-LAT, we only probe the starting tail of the second
SED-hump of TeV-peaked sources.
4 THE GAMMA-RAY DATA ANALYSIS
For the data analysis, we use the Fermi Science Tools version
v11r5p3 and Pass 8 data (P8R3, Bruel et al. 2018; Atwood et al.
2013) corresponding to 11 years of observations, from Aug 2008
to Aug. 2019. We build an all-sky pre-selection of photons with en-
ergy between 300 MeV up to 900 GeV. We use the clean-event type
(evtype=256), and the corresponding instrument response function
(IRF) P8R3-CLEAN-V2 along the analysis. The use of clean-event
type is desirable in our case since it provides an improved lower-
level background at E>3 GeV; therefore, more sensitive to hard
spectrum sources as the HSP blazars. The all-sky photon file (our
pre-selection) speeds up the gtselec routine, which is the first step
of the analysis, and repeated for each object.
After the pre-selection, we set a broadband binned analysis in
the 500 MeV to 500 GeV energy band, considering a region of in-
terest (ROI) of 15◦ around the position of a 3HSP γ-ray candidate.
The investigation for each 3HSP object is independent, meaning
that each analysis probe only one γ-ray candidate at a time. We
accomplish the coverage over the entire 3HSP sample by paral-
lel computing in computer clusters as Planck and Feynman from
CCJDR Unicamp BR, and Joshua from ICRANet IT.
The cut at 500 MeV serves two purposes: On one hand, it is
meant to improve the computational time of the analysis, which
gets heavier when considering low-energy photons (those are rela-
tively more abundant). On the other hand, we improve the robust-
ness of the analysis while avoiding low-energy photons that have
the largest point spread function (PSF) in the database. The low-
energy cut is desirable in our case since we are dealing with a pop-
ulation of EHSP & HSP sources characterized by relatively hard
γ-ray spectrum, prone to be more relevant at the highest energy
channels from Fermi-LAT. Also, cutting off the low-energy pho-
tons let the analysis free of computing energy dispersion at energy
levels lower than 300 MeV, which would significantly increase the
computational burden.
The cut at 500 GeV follows recommendations from the Fermi-
LAT team for broadband analysis (in “data preparation" section at
https://fermi.gsfc.nasa.gov/). This takes into account that
the galactic diffuse emission is only modeled for the 58.5 MeV to
513 GeV range, which mostly impact sources close (or within) the
galactic plane. We should care about that since the 3HSP sample
probe sources down to the galactic latitude |b|>10◦, and some ex-
tra 3HSPs are within the galactic plane; those were included in
3HSP for having clear blazar-like SED in connection to 3FHL and
4FGL sources (Chang et al. 2019). Also, the 4FGL paper (their sec.
3.2, The Fermi-LAT collaboration 2019a) comment on the fact that
for hard sources, integrating up to energies of 1 TeV in a broad-
band analysis systematically increases the uncertainty for param-
eters such as the photon and energy fluxes. Therefore, with a cut
at 500 GeV we avoid uncertainties for the broadband flux, and pre-
vent spurious detections that could arise from poor modeling of the
VHE diffuse background.
A zenith angle-cut of 105◦ is used to avoid contamination with
Earth’s limb γ-ray photons, which are induced by cosmic-ray in-
teractions with the atmosphere and are known as a strong source
of background for the low-energy band of Fermi-LAT. With the
gtmktime routine, we generate a list of good time intervals, select-
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Table 1. Power-law model for the top 6 2BIGB-3HSP new γ-ray sources. Note that a complete table with all the 1160 2BIGB source is available on-line. The
first three columns show the 2BIGB names, right ascension R.A. and declination Dec. in degrees (J2000), respectively. The fourth column shows the redshift
reported in 3HSP catalog, with flag (1) for firm value and flag (5) for photometric estimate by fitting a Giant Elliptical galaxy template. The parameters reported
in columns are the normalization N0 (eq. 1), which is given in units of ph/cm2/s/MeV; the photon spectral index Γ; the column Flux shows the photon counts
integrated over 0.5-500 GeV in units of ph/cm2/s; the pivot energy E0; and the TS is the Test Statistic value.
2BIGB name R.A. (deg) Dec. (deg) z Γ N0 (10−15) Flux×10
−11
0.5−500GeV E0 (GeV) TS
210415.9+211808 316.06633 21.30228 50.36 1.91±0.14 13.2±2.3 59.6±17.5 5.0 122.3
235955.0+314600 359.98042 31.76667 50.33 1.85±0.12 8.54 ±1.38 35.6± 7.0 5.0 96.8
111717.5+000633 169.32308 0.10931 10.451 1.76±0.13 7.85 ±1.50 29.6± 7.4 5.0 74.3
230848.7+542611 347.20308 54.43644 - 1.71±0.12 2.55 ±0.47 30.1± 7.8 10.0 66.9
083015.1-094455 127.56308 -9.74883 50.5 1.85±0.15 15.8 ±3.7 25.6± 7.4 3.0 53.1
225613.3-330338 344.05546 -33.06064 10.243 1.99±0.17 15.9 ±4.4 28.5±10.2 3.0 51.6
030103.7+344101 45.26558 34.68367 10.246 2.13±0.17 21.5 ±4.1 44.4±11.6 3.0 49.8
235917.0+021520 359.8210 2.25564 - 1.85±0.14 5.40 ±1.20 22.5± 6.1 5.0 48.3
173044.8+380454 262.68663 38.08192 50.22 1.79±0.17 4.64 ±1.18 18.0± 6.6 5.0 40.9
101724.4+253956 154.35158 25.66556 10.417 1.40±0.19 0.96 ±0.30 7.54± 3.14 10.0 40.6
ing events with flags (DATA-QUAL>0) and (LAT-CONFIG==1),
which guarantees we only consider data acquired in normal sci-
ence data-taking mode. Then, with the gtbin routine, we generate
counts maps (CMAP) and counts cubes (CCUBE) of 300×300 and
210× 210 pixels with 0.1◦/pixel, respectively. The CCUBE is a se-
ries of CMAPs, each one having photons within a given energy bin,
and here we consider 37 logarithmic equally-spaced energy bins
along 0.5-500 GeV. We prepare the livetime cube with the gtltcube
routine, selecting cos(theta)=0.025◦ as recommended.
We use the script make4FGLxml.py3 to build the γ-ray sky
model, which includes information on all point and extended
sources in the ROI region, together with the galactic and extra-
galactic diffuse components. For the point sources, we use the
latest version of the Fermi-LAT catalog gll-psc-v20.fit, which we
call 4FGLv20. For the diffuse galactic background model, we use
version gll-iem-v07.fit, and for the isotropic component iso-P8R3-
CLEAN-V2-v1.txt. All sources within 8.0◦ from the center ROI
have spectral parameters -normalization and photon index- set free
to vary, which is essential to adapt the 4FGL models (based in eight
years) to the 11 years of integration time used in this work. This is
necessary for a proper description of the ROI region and to avoid
spurious signatures associated with our γ-ray candidates.
Then, we prepare a model map with the gtsrcmaps routine,
which holds information about all spectral components and sources
within the ROI region. Each 3HSP object is placed in the ROI
model as a point-like source, and described with a power-law type
of spectrum as follows:
dN
dE
= N0
(
E
E0
)−Γ
, (1)
where N0 is the normalization constant (prefactor) in units of
photons/cm2/s/MeV and represents the flux density calculated at
the pivot-energy E0, with Γ to represent the photon spectral index.
In cases where a 4FGL is already counterpart of the 3HSP, we
remove the 4FGL form the ROI model and place a new γ-ray can-
didate using the 3HSP position as seed. For all cases, the position
associated with the γ-ray source (or candidate) is fixed, therefore
3 The makeFGLxml.py is a python routine written by T. Johnson, 2015,
and provided by the Fermi-LAT team as a user contribution tool.
lowering the uncertainty related to source position. This is the main
advantage of considering multifrequency data to select seed posi-
tions. Given that we avoid two degrees of freedom concerning a
blind search, we can lower the detection threshold.
In fact, the detection of a new class of γ-ray emitter demands
large significance, given the analysis cannot avoid the uncertainty
on the source position when deduced from γ-ray information only.
From Mattox et al. (1996), the χ2 distribution with four degrees
of freedom shows that a Test Statistic (TS) of 25 corresponds to
a detection with 4σ, just as the detection threshold defined in the
4FGL catalog4. In this case, there are two degrees of freedom re-
lated to source position (R.A. and Dec.), and another two related
to the normalization N0 and the photon spectral index Γ, which are
free parameters of the power-law model.
Following Mattox et al. (1996) (their sec. 3.2), a γ-ray sig-
nature with the statistical significance of 3σ is sufficient for the
detection of blazars, because blazars are the most relevant class of
extragalactic gamma-ray emitter. A lower detection threshold is ac-
ceptable, given the analysis has less two degrees of freedom. That
is what we adopt in this work since R.A. and Dec. are set as fixed,
avoiding the uncertainty related to the source location.
Since the prefactor term N0 corresponds to the flux density at
the pivot energy E0, we scan over the E0 space, running the like-
lihood analysis with E0 set as fixed for 1 GeV, 3 GeV, 5 GeV and
10 GeV to evaluate the best condition for modeling each source.
We do that to select a pivot-energy that minimizes the error asso-
ciated to N0. For cases where the 3HSP has a 4FGL counterpart,
we read the pivot-energy from 4FGLv20. We perform the analysis
with E0 set as fixed so that we can estimate N0 and Γ with much
lower uncertainty.
The likelihood analysis goes through two steps with the gtlike
routine, following recommendations from the Fermi-LAT analysis
threads. First, we run gtlike with the fitting optimizer DRMNFB to
generate enhanced models, better describing all sources with free
4 The Test Statistic parameter is defined as −2ln
(
L(no−source) ÷ L(source)),
where L(no−source) is the likelihood of observing a given photon count only
due to background (null-hypothesis), and L(source) is the likelihood of ob-
serving a given photon count considering a source exists in a particular
position (Mattox et al. 1996).
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Figure 3. Scatter plot comparing the photon spectral index for the 925
2BIGB sources with counterparts in 4FGL (the 3HSP-4FGL sources).
Dashed red represent the Γ2BIGB=Γ4FGL line, and dashed gray represents
the 2σ confinement region.
parameters. After this first interaction, we rebuild the model map
(gtsrcmaps) and feed the gtlike routine with the enhanced source-
input list, and use the NEWMINUIT optimizer to generate the final
model.
5 THE 2BIGB CATALOG
With the results of our likelihood analysis, we set the requirement
of TS>9 to select our preliminary list of sources with significant γ-
ray signature. This list included all 925 3HSPs with a counterpart
in 4FGL, which are considered as firm detections. It also included
∼270 cases with no counterpart in 4FGL, and that could turn out
to be new γ-ray detections. Therefore, in addition to the TS re-
quirement, we build high-energy TS maps with an energy cut of
E>2 GeV for all cases with no counterpart in 4FGL.
A TS map is a grid of pixels where the existence of a point-
like γ-ray source is tested separately in each point of the grid. We
set grids having ∼18×18 pixels with 0.06◦/pixel. If a pixel match
with the position of a point source, the TS signature is maximized
(large TS values), and if there is a slight offset between the pixel
and the exact position of the point-source, the reported TS values
are depleted. Therefore, we expect a point source to reveal itself
as a smooth Gaussian-like distribution of TS values around a TS
peak, as seen in Fig. 2 (build with DS9 software, Joye & Man-
del (2003)). With this procedure we confirmed 235 sources out of
the 270 candidates, clearly showing point-like signatures emerging
from a smooth and low TS background as in Fig. 2.
Finally, the 2BIGB catalog has a total of 1160 sources with a
γ-ray signature of significance larger than 3σ, 925 of them have a
4FGL counterpart, and we confirm 235 new-detections concerning
4FGL. In Table 4, we show a sub-sample of 10 new-detection with
the most significant TS values. A list with the total 1160 cases is
available in the on-line version of this paper, and also in public
repositories; Github https://github.com/BrunoArsioli. For
simplicity, we define the acronyms:
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Figure 4. Scatter plot comparing the normalization parameter N0 for the
925 3HSP-4FGL sources with counterparts in 2BIGB. Red dashed represent
the N2BIGB0 =N
4FGL
0 line, which shows good agreement along five decades.
• 3HSP-2BIGB corresponds to the total 1160 3HSP sources de-
tected in our broadband analysis over 11 years of Fermi-LAT ob-
servations, along the 0.5-500 GeV energy band.
• 3HSP-4FGL corresponds to the 925 3HSPs sources that al-
ready have a 4FGL counterpart, as of version gll-psc-v20.
• 2BIGBnew refers to the 235 2BIGB sources which are new
with respect to 4FGL. We highlight that 226 were never reported in
previous γ-ray catalogs, including 1-2-3FGL & 1-2-3FHL.
5.1 A comparison between 2BIGB and 4FGL
We chose to investigate the entire 3HSP sample with Fermi-LAT
so that we update the power-law fitting parameters for all the 925
3HSP-4FGL sources, now based on 11 years of observations. Be-
sides, we can now compare all those 3HSP-4FGL with the 3HSP-
2BIGB sources, to evaluate the agreement between the main fitting
parameters Γ and N0. In Fig. 3, we show the scatter plot of the
photon spectral index from 3HSP-2BIGB sources (Γ2BIGB) against
the 3HSP-4FGL (Γ4FGL). In Fig. 4, we plot the normalization pa-
rameter N2BIGB0 vs. N
4FGL
0 . In both cases, we consider the 925
3HSP-4FGL sources with a 2BIGB counterpart to compare their
power-law fitting parameters, and we do expect a certain degree of
scattering as seen in Fig. 3 and 4.
We should call attention to the fact that our broadband analy-
sis covers the 500 MeV to 500 GeV energy window, whereas 4FGL
covers 50 MeV up to 1 TeV. We avoid the lower energy band (from
50 MeV to 500 GeV), which is a source of uncertainty given the
broader PSF of low energy photons. Also, we incorporate an ad-
ditional three years of observations concerning 4FGL, and intrin-
sic variability becomes another source of data spread. However,
the scattering for the Γ plane is well confined within 2σ devia-
tion, and there is good agreement between 2BIGB and 4FGL for
the N0 parameter along five decades in flux5. We conclude that our
5 The single outlier is 3HSP J224910.7-130002, which we detect in 2BIGB
with TS∼15000, while detected with TS∼121 in 4FGL, therefore a source
which probably went flaring between Oct 2016 to Oct 2019.
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Figure 5. The log(flux) versus the photon spectral index (Γ) for the energy
range 0.5-500 GeV. Green, red, and blue colors represent respectively 3HSP
sources with counterparts from 1,2,3FGL, only 4FGL, and the new detec-
tions from the 2BIGB catalog. The dashed lines represent a qualitative flux
limit reached by the 4FGL (red) and the 2BIGB (blue) catalogs.
2BIGB analysis is robust and consistent with the results reported in
4FGLv20, and this agreement supports the validity of our 235 new
detections (2BIGBnew) associated with 3HSP sources.
5.2 Sensitivity limit and detectability according to FOM
Next, in Fig. 5, we plot the integral flux (0.5-500 GeV) versus the
photon spectral index (Γ) from where we perceive the improvement
in sensitivity limit when going from 3FGL setup to 4FGL, and fi-
nally to 2BIGB. The region where 2BIGB and 4FGL sources over-
lap shows that we do improve the completeness of the γ-ray sam-
ple at the sensitivity limit of 4FGL. The blue and red dashed lines
represent the flux-limit reached by 2BIGB and 4FGL, respectively,
and show how we did improve by incorporating extra three years
of data together with a dedicated search for new sources based on
multifrequency information.
Now, we read the Figure of Merit (FOM) parameter from the
3HSP catalog, and calculate the fraction of sources in each FOM
bin that are detected in 4FGL and in 2BIGB. The Figure of Merit
is defined as a ratio between the synchrotron peak flux νfν of a
given source, and the faintest νfν associated to a TeV detected HSP
source (νfν = 2.5×10−12 erg/cm2/s, log(νfν)=-11.6). Therefore, the
FOM is a parameter is connected to the likelihood of TeV de-
tectability (see Chang et al. (2019) for more details) and here we
show it indeed works as a reliable proxi for the γ-ray detectability
with Fermi-LAT. Figure 6 shows that the fraction of γ-ray detected
sources, for each FOM bin, increases with FOM value, for both
2BIGB (blue line) and 4FGL (red dashed) catalogues. Moreover,
in Fig. 6 we see that the 2BIGB catalog brings an improvement in
sensitivity concerning 4FGL, contributing to the γ-ray detection of
a larger fraction of blazars in every FOM bin.
5.3 The photon spectral index & flux distribution
In Fig. 7 (top), we show the photon spectral index distribu-
tion for all the 925 3HSP-4FGL and compare it to the 1160
3HSP-2BIGB sources. We also plot the distribution for the 235
0:01 0:02 0:05 0:1 0:2 0:5 1 2 5
FOM
0
0:2
0:4
0:6
0:8
1:0
F
ra
ct
io
n
of
°
¡
ra
y
3H
S
P 2BIGB
4FGL
0.5%	
7.8%	
21.8%	
39.8%	
66.0%	
89.6%	
97.6%	 100%	 100%	99.2%	
96.9%	94%	
88.3%	
74.1%	
60.4%	
40.4%	
15.7%	
6.4%	
2.2%	
Figure 6. Histogram for the cumulative fraction of 3HSP sources detected
in γ-rays for each FOM logarithmic bin. The 2BIGB sources are shown in
blue and the 4FGL in red. Note that the last bin to the right condense all
3HSP sources with FOM>5. Here, FOM = log(ν fν)/-11.6 [erg/cm2/s].
2BIGBnew sources, which are new detections concerning 4FGL.
A Kolmogorov-Smirnov (KS) test shows that the 3HSP-4FGL and
3HSP-2BIGB normalized histograms are similar, with a p-value of
0.587. Also, the normalized distribution of 3HSP-4FGL and 3HSP-
2BIGBnew are similar under the KS test, with a p-value of 0.174.
Therefore, at 5% level (p-value > 0.05), the photon index distribu-
tions are alike and consistent with a single-parent population.
The γ-ray photon index deduced from the 2BIGB analy-
sis agree with 4FGL, for both the entire 2BIGB sample and
the 2BIGBnew subsample. The mean values 〈Γ〉 and the distribu-
tion width (±1σ) for each sample are 〈Γ3HSP−2BIGB〉= 1.87±0.21,
〈Γ2BIGB−new〉= 1.86±0.32, and 〈Γ3HSP−4FGL〉= 1.90±0.17. We
call attention to the 〈Γ3HSP−4FGL〉 parameter as derived from our
associations, which is in full agreement with the value obtained in
4LAC (The Fermi-LAT collaboration 2019b) for the HSP popula-
tion, 〈ΓHSP−4LAC〉= 1.90±0.17.
In Fig. 7 (bottom), we divide the 2BIGB catalog into subsam-
ples of HSPs (908 objects) and EHSPs (252 objects) to compare
their photon index Γ0.5−500 GeV histograms. A KS test to compare
the normalized histograms shows that the distributions are alike
(p-value of 0.838), and with compatible mean values (±1σ) of
〈Γ2BIGB−HSP〉= 1.89±0.20 and 〈Γ2BIGB−EHSP〉= 1.80±0.25. The
〈Γ〉 values measured for the HSP and EHSP subsamples are similar,
in agreement with a flattening in the log(νsyn−peak) vs. Photon In-
dex plane, which is observed in 4LAC (The Fermi-LAT collabora-
tion 2019b) for sources with synchrotron peak νsyn−peak>1015 Hz.
In Fig. 8, we plot the log(νsyn−peak) vs. Photon Index rela-
tion for the 3HSP-2BIGB sample and confirm the flattening at
νsyn−peak>1015 Hz. We find a relatively week trend of hardening
Γ= -0.056×log(νsyn−peak)+2.78, with increasing synchrotron peak
frequency. However, we should note that when considering the en-
tire blazar population, the hardening trend is stronger, with 〈Γ〉 ∼2.6
at log(νsyn−peak)=12.0 [Hz], and 〈Γ〉 ∼1.9 at log(νsyn−peak)=16.0
[Hz], according to 4LAC paper.
We note that there is no relevant correlation between redshift
and photon spectral index for the 2BIGB sample alone6. Never-
theless, when considering all blazar families as in 4LAC paper,
this correlation shows up as an average γ-ray spectral softness for
sources with large redshift. The 4LAC attributes this effect to the
6 The 4LAC paper (The Fermi-LAT collaboration 2019b) also reports on
the absent (or low significance) correlation between redshift and Γ when
considering blazar subclasses alone.
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Figure 7. (Top) Normalized histogram to compare the photon index Γ dis-
tribution for the samples 3HSP-2BIGB (full indigo bars), 3HSP-4FGL (red
dashed), and 2BIGBnew (green dashed). In the case of 3HSP-4FGL sources,
we read the Γ values from 4FGLv20. (Bottom) Normalized histogram to
compare Γ for 2BIGB sources divided into HSP and EHSP subsamples,
respectively, with 908 and 252 objects.
intrinsic spectral curvature at the high energy end, which is red-
shifted to lower energies as z increases and result in softer spec-
trum. Moreover, we remind that a significant fraction of γ-ray de-
tected BL Lacs have no spectroscopic redshift measurements. Tak-
ing the 2BIGB catalog as an example, only 377 out of 1160 3HSP-
2BIGB sources (32.5%) have a reliable redshift measurement (red-
shift flag-1 in Table 4). Therefore any correlation with redshift or
derived quantities, like source luminosity, could be bias.
In Fig. 9 (top), we show the integral flux distribution
S0.5−500 GeV for the 3HSP-4FGL sample and to compare with the
2BIGBnew, from where we see that the 2BIGBnew detections rep-
resent an underlying population of faint γ-ray emitters. In Fig. 9
(bottom), we show the S0.5−500 GeV distribution, dividing the en-
tire 2BIGB sample into HSP and EHSP subsamples, with 908 and
252 objects, respectively. A KS test to compare the normalized his-
tograms confirms the distributions are similar (p-value = 0.681) and
shows that EHSPs are not necessarily fainter than HSPs concerning
the photon-counts in the Fermi-LAT band.
Also, for the 3HSP-2BIGB sample, we study the synchrotron
peak versus the gamma-ray flux plane, νsyn−peak vs. S0.5−500 GeV,
and report in null correlation (or very weak), with a Pearson cor-
relation coefficient of ∼ -0.2. Given the absent correlation between
synchrotron νsyn−peak with S0.5−500 GeV and the flattening concern-
ing Γ0.5−500 GeV, we find that the HE spectral characteristics of
HSPs and EHSPs are similar. Therefore, the search for TeV peaked
blazars (or Extreme TeV BL Lacs) as done in MAGIC Collabora-
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Figure 8. Scatter plot with the log of synchrotron peak log(νsyn−peak) versus
the 0.5-500 GeV photon spectral index Γ for the 3HSP-2BIGB sample. The
blue dashed line is a linear fit to the data.
tion et al. (2019b) may benefit from considering both HSP & EHSP
blazars as TeV candidates, instead of EHSPs only. In agreement to
that, we should mention Costamante (2019) who searches for TeV
peaked blazars considering spectral properties of the entire 5BZcat
and Sedentary samples (Massaro et al. 2015; Giommi et al. 1999),
and delivers a list with 47 Extreme TeV BL Lacs candidates.
We call attention to the argument that “EHSPs might peak at
E>1 TeV while the HSP population is more likely to peak at the
energy window covered by Fermi-LAT”, which is not precise. As
reported in Foffano et al. (2019), the HE properties of TeV detected
EHSP sources are very similar but can be substantially different
at VHE. The VHE spectrum of EHSP sources comprises a mix of
cases peaking at hundreds of GeV and cases where we do observe
a hard & continuum spectrum from HE to VHE7.
6 THE GAMMA-RAY SPECTRAL ENERGY
DISTRIBUTION
The 2BIGB catalog presents a SED description for all its 1160
sources, and we estimate flux values (or Upper Limits) for ten en-
ergy channels, covering the 1 GeV to 170 GeV energy band. We
should note that the broadband analysis is updated to the latest ver-
sion of the point-source catalog 4FGLv20 (gll-psc-v20.fit) and in-
tegrated over 11 years. However, the γ-ray SED is built considering
10.5 years of observations and having 4FGLv19 (gll-psc-v19.fit) as
the library of point-sources to build the sky models.
Usually, in Fermi-LAT catalogs, the energy bins are defined
by dividing the broadband window in equally spaced logarithmic
values, which tends to produce mostly UL values in faint γ-ray
sources. Differently, in the 2BIGB catalog, we estimate fluxes by
integrating over superposed energy windows, larger than equally
spaced logarithmic bins, as listed in Table 2. By doing so, we incor-
porate valuable broadband information into the SED description,
following the same approach as in previous work (Arsioli et al.
2018), and allowing us to extract SED information even for the
faint sources. For fitting the SED data points, we let N0 and Γ free
7 All VHE spectra considered in Foffano et al. (2019) are deabsorbed with
the EBL model from Franceschini & Rodighiero (2017).
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Figure 9. (Top) Histogram to compare the log of integral γ-ray flux
log(S0.5−500 GeV) for the 3HSP-4FGL (red line) and 2BIGBnew (full indigo
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to vary, using a power-law model for each energy bin. This way, the
SED final shape is more sensitive to the actual spectral curvature,
and not bound to the broadband power-law modeling (500 MeV to
500 GeV). In the case of 4FGL, for example, only N0 is allowed
to vary (fit) in each energy bin, and the Γ parameter is set fixed
according to its broadband power-law modeling (The Fermi-LAT
collaboration 2019a).
To build a spectral description for all 1160 2BIGB sources
represents a massive load of nearly 12k likelihood analysis to
complete, divided between binned and unbinned for the lower
and higher energy channels, respectively. Table 2 lists the pivot-
energies (E0) at which we calculate the flux, by integrating over
the correspondent energy band. We choose those E0 values to be
close to logarithmic equally spaced SED data points when plot-
ting on commonly used spectrum planes for blazars, like log(ν) vs.
log(ν fν). Therefore E0 increases from 1 GeV up to 170 GeV with
increments of the order of ∼100.25.
For the highest energy channels (17 GeV up to 170 GeV), we
applied unbinned analysis, which is more compute-intensive but
better suited for cases where the photon count is low. This approach
follows from the 1BIGB paper data analysis, which showed that a
binned analysis could lead to an underestimated flux at 100 GeV
when compared to sources detected in 2FHL and 3FHL. Although
we cut at 500 GeV for the broadband analysis, the use of photons
with E>500 GeV is valuable to estimate the flux at the very-high-
energy bins. Especially for bright and extreme sources, which can
be detected by Fermi-LAT up to the energy level of 100 GeV and
larger, we do integrate from 50 GeV up to 800 GeV to build the
latest SED channel at 170 GeV. In this case, the uncertainties re-
lated to VHE photon/energy fluxes are contained in the last bin and
adequately accounted for by the flux error estimate.
For the data analysis, we set all sources within 8◦ from the
2BIGB position to have free spectral parameters to fit, just as
Table 2. The column ‘Integrated over’ shows the definition of the en-
ergy bins used in our spectral analysis. We estimate the flux density N0
[ph/cm2/s/MeV] for each pivot-energy E0 within its corresponding bin, and
the analysis-type binned/unbinned is listed.
E0 [GeV] Integrated over [GeV] Analysis-Type
1.0 0.7 - 5.0 binned
1.7 0.8 - 10.0 binned
3.0 0.9 - 17.0 binned
5.0 1.0 - 30.0 binned
10.0 1.7 - 50.0 binned
17.0 3.0 - 100.0 unbinned
30.0 5.0 - 170.0 unbinned
50.0 10.0 - 300.0 unbinned
100.0 30.0 - 500.0 unbinned
170.0 50.0 - 800.0 unbinned
in the broadband analysis. Given the choice of E0 for each bin,
we get a reliable calculation for the normalization parameter N0,
which is the differential flux at that specific energy. In other words,
our SED data points are direct outputs from the likelihood anal-
ysis, only by converting N0 [ph/MeV/cm2/s] to flux [erg/cm2/s];
Flux(E0) = N0 · E20 · 1.602 × 10−6, where the factor 1.602×10−6 is
to convert MeV to erg. Whenever a channel reaches TS < 6.0, we
assign an upper limit value, and especially for the largest energies
of 100 GeV and 170 GeV, we raise the UL threshold to TS < 10.0
to be more conservative and only report on confident VHE flux
estimates. For the upper limit values, we use the Broadband-Flux-
Sensitivity-l0-b30 (for P8R3-V2 and 10 years of exposure), which
are conservative compared to larger galactic latitudes8.
The SED data points from the 2BIGB catalog are suitable to
identify the mean spectral shape over time, given the large inte-
gration window of 10.5 years, but also smooth in terms of energy,
given the superposed energy bins. Fine spectral structure derived
from this data-set in combination with TeV data from Cherenkov
Telescopes should be considered with care and case by case, espe-
cially to evaluate the influence of spectral variability along time. If
not properly accounted, short-time flaring events can mimic spec-
tral structure when integrating over a large time window.
7 THE TOTAL CONTRIBUTION OF HSP & EHSP
BLAZARS TO THE EGB
Here we investigate the total - measured - contribution of HSP
& EHSP blazars to the extragalactic gamma-ray background. We
build a stacked SED with the high galactic latitude 2BIGBs
(|b|>10◦) as a sum of fluxes for each bin E0 (we remove all UL
fluxes from the sum). As a result, we have the stacked flux for
each energy E0, averaged over the sky area A|b|>10◦ = 34,110.3
deg2 = 10.39 sr. In Fig. 10, we plot the integral spectral contribu-
tion of HSP + EHSP blazars (blue points) to the total extragalactic
γ-ray content (EGB, red points). The total EGB flux is measured
for high galactic latitude (|b|>20◦) and considers the foreground
model A from Ackermann et al. (2015a); Di Mauro (2015). Note
that Fig. 10 represents a direct and unprecedented measurement of
8 The Fermi-LAT performance is described at https://www.slac.
stanford.edu/exp/glast/groups/canda/lat_Performance.htm.
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Figure 10. In blue we show the stacked γ-ray SED for the entire 3HSP-
2BIGB population at |b|>10◦. In red we show the total extra galactic
gamma-ray content (EGB, Ackermann et al. 2015a). The signals are av-
eraged over the sky area at |b| > 10◦, and |b| > 20◦, respectively.
the emission produced by resolved HSP & EHSP blazars, down to
the faintest γ-ray signatures at the 3σ level.
In Table 3, we show the 2BIGB improvement regards to solv-
ing the extragalactic component into point sources. We add 235
new γ-ray emitters to the known population of 925 3HSP-4FGL
sources, which brings a relatively small -but not negligible- contri-
bution to the total intensity already solved by 4FGL. The 2BIGB
represents an improvement of ∼25% for the number of 3HSP
blazars detected in γ-rays. However, the entire group of 2BIGBnew
sources only populate the faint end of the log(S0.5−50 GeV) flux dis-
tribution (see Fig. 9), meaning that the most intense 3HSP-4FGL
sources already dominate the stacked fluxes. The extra contribution
solved into 2BIGBnew sources ranges from 1.2% up to 3.4% along
the 1 GeV to 170 GeV band (column ‘I(%)’ in Table 3) peaking
around the 17-30 GeV channels.
The message we should keep is that there is, in fact, an un-
derlying population of faint gamma-ray sources that contribute to
the EGB with a spectral index characteristic of HSP blazars. More-
over, the total contribution of HSP & EHSP blazars to the EGB gets
more relevant with increasing energy (column ‘Tot(%)’, Table 3),
reaching up to 33.5% at 100 GeV. This trend is in agreement with
predictions from (Giommi et al. 2013; Giommi & Padovani 2015;
Di Mauro et al. 2014b), which argue that HSP blazars are the dom-
inant fraction of isotropic γ-ray background at the E > 10 GeV, and
especially with Di Mauro et al. (2018) who concludes that resolved
and unresolved blazars represent up to (42±8)% of the total EGB
at E > 10 GeV.
The measured fraction of the EGB due to HSP blazars, drop
from 33.5% -at 100 GeV- to 29.9% -at 170 GeV- in what could
be the result of lower detection efficiency at the higher energy
channels. Also, we adopt a more restrictive upper limit thresh-
old (TS < 6 → TS < 10) for the 100 GeV and 170 GeV bins. Even
though knowing this would affect the detection efficiency at those
channels, we did so to assure the VHE detections are robust. For the
same reasons, the flux fraction associated with 2BIGBnew sources
(Flux2BIGB−new / Flux2BIGB, column ‘I(%)’ in Table 3) reaches
3.3% at 50 GeV, but also see a drop for the largest energy bins of
100 GeV and 170 GeV. We call attention to the significant uncer-
tainties at VHE for both the EGB and the 2BIGB integral fluxes.
Table 3. The total contribution of HSP & EHSP blazars to the EGB con-
tent as measured from the 3HSP-2BIGB and 3HSP-4FGL samples. Flux in
[MeV/cm2/s/sr], for the Total EGB, and for the resolved contribution from
3HSP-2BIGB and 3HSP-4FGL sources. The ‘I(%)’ column shows the rela-
tive improvement of the 2BIGB concerning 4FGL for solving the EGB, and
the ‘Tot’ column list the total fraction (%) of the EGB solved into HSP &
EHSP blazars given the 2BIGB data.
EGeV FluxEGB×10−4 Flux
4FGL
×10−5 Flux
2BIGB
×10−5 I(%) Tot(%)
1.0 8.11±0.52 3.56±0.53 3.65±0.57 2.71 4.5+1.0−0.93
1.7 6.30±0.46 3.88±0.42 3.99±0.47 2.78 6.3+1.3−1.1
3.0 5.13±0.39 4.38±0.38 4.50±0.44 2.98 8.7+1.6−1.4
5.0 4.16±0.45 4.84±0.42 4.99±0.48 3.14 11.9+2.7−2.2
10 3.66±0.34 5.51±0.58 5.69±0.66 3.23 15.5+3.6−3.0
17 2.83±0.25 5.79±0.69 5.99±0.78 3.44 21.1+5.1−4.2
30 2.33±0.17 5.78±0.91 5.98±1.01 3.43 25.6+6.7−5.8
50 2.05±0.21 5.43±0.10 5.61±1.10 3.33 27.3+9.1−7.4
100 1.34±0.14 4.36±0.12 4.49±1.24 2.84 33.5+14.2−11.5
170 0.937±0.14 2.74±0.79 2.78±0.82 1.23 29.9+15.7−11.6
Notably, at 170 GeV, the errors are enough to absorb the observed
drop in ‘Tot(%)’ flux-ratio (Flux2BIGB / FluxEGB) as a fluctuation.
Note that we calculate the flux at each energy by integrating
over the E-bins listed in Table 2. The fit for each E-bin had both
Normalization N0 and Photon Index Γ free to vary. We highlight
that the SED analysis is not required to be bound to the broadband
fit over 0.5-500 GeV, and therefore it is more sensitive to the spec-
trum curvature at the highest energy channels. Alternatively, if one
uses the power-law broadband fit (0.5-500 GeV) to estimate fluxes
at the high-energy channels, the risk is to be overestimated.
The power-law broadband fit is dominated by the lower energy
photons (The Fermi-LAT collaboration 2019b), which have larger
counts-rate and tend to determine the broadband photon index at a
regime where the absorption due to EBL is not relevant. As a result,
the power-law broadband fit tends to overestimate the VHE flux
since the spectrum curvature is not described properly. We should
highlight that our approach avoids this bias, and is a confident way
to measure the integral contribution of point-sources to the very
high-energy EGB.
We highlight that our work does not rely on extrapolations of
the γ-ray SED or correlations to other wavebands (as in, Di Mauro
et al. 2013, 2014a), neither detection efficiency corrections (as in,
Di Mauro et al. 2018). An alternative and robust approach based
on stacking analysis is discussed in Paliya et al. (2019), and has
similarities to our work, given that multifrequency selected seeds
drive the search for the stacked signature.
Accurate measurement of the EGB content produced by γ-
ray resolved blazars can be accomplished by large-scale spectrum
analysis as we did, looking for signatures down to a low detec-
tion threshold and for the entire blazar population. The advantage
here is to produce detailed descriptions for individual sources while
solving the EGB content. That allows for cross-checking the mea-
sured flux at each energy bin with the estimates and extrapolations
from other works, which should converge.
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Figure 11. The γ-ray logN-logS for the 3HSP population, plotting the
cumulative density of sources N with flux lager than the integral flux
S0.5−500 GeV, only considering high galactic latitude sources at |b|>10◦.
8 THE GAMMA-RAY LOGN-LOGS OF 2BIGB SOURCES
The number counts plot (logN-logS) is a valuable tool to visualize
and test if a population of astrophysical sources is uniformly dis-
tributed at low redshift. If the cumulative distribution follows the
so-called Euclidean trend ∝S−1.5, it is a strong indicative the sam-
ple is complete and non-evolving at least down to the flux-limit
where it detaches from that trend. The measured number count is
expected to deviate from the Euclidean slope at lower fluxes be-
cause of cosmological effects. However, it can also detach at inter-
mediary fluxes as a result of the luminosity evolution of the popu-
lation along time (Shanks et al. 1984).
The logN-logS interpretation can suffer from strong bias in-
troduced by sample incompleteness, given that faint sources can be
overwhelmingly numerous and hard to detect or select in its totality.
Sample incompleteness can originate from multiple instrumental
and source-selection limitations, and a clear understanding of those
inefficiencies is crucial to derive conclusions from the logN-logS
shape. To understand how a population evolves along with cosmic
history, we should rely on a complete sample with robust redshift
information. Though, a significant fraction of HSP blazars (68%,
1373 out of 2013 3HSPs) has no spectroscopic redshift, which hin-
ders the understanding of blazar’s evolution.
Therefore, it is not clear where to expect deviations from the
Euclidean trend in the number counts for blazars. Here we look
into all that through the observed γ-ray logN-logS associated with
3HSP sources and also for the HSP and EHSP subsamples alone.
We try to understand the main features in preparation for future
works that could apply improvements, e.g., to consider the detec-
tion efficiency and k-correction.
In Fig. 11 we plot the γ-ray logN-logS for the 3HSP popula-
tion detected in 2BIGB (blue) and in 4FGL (red), and we only con-
sider sources at |b|>10◦ where the 3HSP selection is homogeneous.
We should note that this encloses a sky-area of 34110.3 deg2, which
holds the majority of 3HSP sources (1925 out of 2013), from where
1073 are 3HSP-2BIGB, and 840 are 3HSP-4FGL.
As in previous work (Arsioli & Chang 2017), we observe an
early-break in the S−1.5 Euclidean trend at ∼2.5×10−9. One could
argue that this might be a bias because of the Fermi-LAT exposure,
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Figure 12. The differential number counts (-dN/dS) in γ-ray for the 3HSP
population, comparing the 3HSP-2BIGB and 3HSP-4FGL samples. The
dashed line is the derivative of N = 1.3×10−16S−1.5, which is the Euclidean
fit to the number counts from Fig. 11.
which is not constant along the entire sky. If it were the case, our
analysis would have seen improvements concerning completeness
at the level of S0.5−500 GeV < 2.5×10−9 ph/cm2/s, since we consider
extra three years of observations when compared to 4FGL.
We should note that the 1BIGB paper reported this same early-
break feature, which also highlights the existence of previous logN-
logS data from the 3LAC paper (Ackermann et al. 2015b) that
has similar characteristics as in here (see footnote 19 at Arsioli &
Chang (2017)). The existence of an early break in the γ-ray logN-
logS plane is intriguing, and its origin is not clear. However, it could
well be the result of γ-ray variability, incompleteness from the
3HSP sample itself, absorption, or the need to apply k-correction
to the observed flux. Therefore, proper treatment needs to add cor-
rections to the γ-ray logN-logS, which should impact further dis-
cussions related to source evolution (see Ackermann et al. (2016)
as an example). In more details we mention:
• Gamma-ray flares. When integrated along 11 years of obser-
vations, a flare event in γ-rays gets diluted, which overestimates the
mean flux concerning the non-flaring state of the source. This bias
could act to exaggerate the number of sources in the bright end of
γ-ray logN-logS.
• 3HSP incompleteness. As mention in 1BIGB paper (for the
case of 2WHSP sample), the early-break could be a manifestation
of incompleteness from the 3HSP sample that increasingly affects
the selection of fainter sources as their synchrotron peak flux gets
lower. Currently available radio surveys (SUMMS and NVSS) and
the poor all-sky coverage in X-rays could be the actual limitations.
The 3HSP paper reports on blazars with yet undetected radio coun-
terpart, most likely with a faint radio-flux, which is lower than the
flux-limit from SUMMS, NVSS, and FIRST radio surveys (Chang
et al. 2019). An estimate for the number of similar cases is still to
be evaluated, and could represent a significant fraction of the HSP
& EHSP population.
• Absorption. This is a γγ process where a VHE photon
in a head-on collision to extragalactic background light (EBL)
annihilates to create electron-positron pairs. Absorption affects
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high redshift sources more heavily and steepens the observed
spectrum, depleting the S0.5−500 GeV flux. As highlighted by
Costamante (2013), the critical energy above which at least 5%
of the emitted photons are absorbed due to EBL is given by
Ecrit(z) = 170 (1+z)−2.38 GeV (Ackermann et al. 2012), based on
EBL model from Franceschini et al. (2008). Given that the 3HSP
catalog has confident lower-limit redshifts up to 0.7, the Ecrit(z) can
be as low as 48 GeV.
• Fermi-LAT exposure. The Fermi-LAT data taken mode is
turned off during passages along the South Atlantic Anomaly, in-
ducing up to 15% sensitivity difference between the north and south
hemisphere. As mention previously, this does not seem to be the
main driver for the early-break in the γ-ray logN-logS.
• K-correction. To properly apply k-correction to the observed
γ-ray flux, we need a redshift survey for the entire 3HSP sample. As
we know, the lack of spectroscopic (robust) redshift measurements
for ∼68% of the 3HSPs is a limitation. The use of photometric red-
shifts can help to close that gap, although introducing a certain de-
gree of uncertainty. The 3HSP catalog has estimated photometric
redshifts for 930 objects, but still, nearly 1/4 of the sample lacks
a redshift estimate. One way to apply the correction is to compute
the gamma-ray flux SE′i−E′f given the selected energy interval (Ei
to E f ) is corrected based on redshift according to E′i=Ei/(1+z) and
E′f=E f /(1+z). This way, we can probe the same intrinsic energy
range, from Ei to E f . The selection of a suitable energy range can
minimize the effect of absorption due to EBL.
In Fig. 12, we have the differential counts dN/dS vs. S, from
where we see a fast drop for S < 2×10−10 ph/cm2/s. This drop is
most likely because the detection efficiency decreases with flux,
meaning that faint sources are harder to detect. Moreover, when
comparing the samples 3HSP-4FGL (red) to the 3HSP-2BIGB
(blue), we do see gains concerning completeness for fluxes close
to ∼2×10−10 ph/cm2/s and lower. This is because of the larger ex-
posure from 2BIGB (11 years) regarding 4FGL (8 years).
Apart from the early-break feature, the γ-ray sample seems
complete down to the flux level of ∼2×10−10 ph/cm2/s. From there
on to lower fluxes, we do have improvements in the differential
number counts for the 2BIGB sample compared to 4FGL. The
2BIGB catalog is indeed more complete than 4FGL in the lower
flux end, as expected from Fig. 9.
Considering that the 2BIGB catalog is currently the most sen-
sitive γ-ray survey over the HSP & EHSP populations, it is also
suitable to study the sky-density of each blazar class. In Fig. 13
we plot the number counts for the 2BIGB sample dividing between
HSP (green) and EHSP (gray) blazars. Here we consider the 3HSPs
at high galactic latitude |b|>10◦, with a total of 838 2BIGB-HSP
and 235 2BIGB-EHSP objects.
From Fig. 13 we conclude that the density of γ-ray detected
HSPs is ∼ 13.4× larger compared to EHSPs, and that the incom-
pleteness of the EHSP γ-ray sample starts at ∼2×10−10 ph/cm2/s;
Apart from the early-break feature, this is similar to what we see in
Fig. 12 for the entire 2BIGB sample. Also, the HE number counts
of HSP and EHSP sources -at the bright end- are compatible to the
Euclidean trend, indicating that both classes are homogeneously
distributed in space.
Concerning the γ-ray detectability of HSP vs. EHSP sources,
we should mention that the fraction f of each class within the 4FGL
and 2BIGB catalogs is very similar, with ( fHSP & fEHSP) of (0.789
& 0.209) for 4FGL, and (0.781 & 0.219) for 2BIGB. Therefore,
we expect that observational improvements in γ-ray sensitivity and
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Figure 13. The γ-ray logN-logS for the entire 3HSP-2BIGB population,
considering the integral flux S0.5−500 GeV and separating between the HSP
(blue) and EHSP (green) subsamples. Blue and gray dashed lines are fits to
the HSP and EHSP logN-logS respectively, following the S−1.5 slope for a
non-evolving population.
exposure time may unveil new gamma-ray blazars independent of
its blazar class.
9 CONCLUSIONS AND PERSPECTIVES
The 2BIGB catalog has 1160 sources and is the result of a γ-ray
analysis of the entire 3HSP sample. We consider the position of
3HSP sources as multifrequency seeds where we test for the exis-
tence of a γ-ray signature. Such an approach has a low number of
free variables. Therefore, we could lower the detection threshold
down to 3σ (Mattox et al. 1996), for a likelihood analysis fitting
only two free parameters (Normalization and Photon index) with
the source position set as fixed.
All detections result from a broadband 0.5-500 GeV analysis
integrating over 11 years of observations with Fermi-LAT. We con-
firm and update the fitting parameters for all 925 3HSP sources that
have a counterpart in 4FGL. Also, we present another 235 sources,
which are new detections concerning 4FGL (the Fermi-LAT cata-
logs never reported on 226 of those).
The fact that 925 2BIGB sources are already part of the 4FGL
catalog allowed us to compare results and to validate our analysis,
supporting the robustness of the new γ-ray detections presented
in this work. Moreover, all 2BIBGnew were evaluated with high-
energy TS maps and confirmed as point sources.
We rely on the KS test to compare the γ-ray photon index dis-
tribution of 3HSP-4FGL, 3HSP-2BIGB, and 2BIGBnew sources,
and show they are similar, therefore compatible with a parent pop-
ulation. In particular, the 235 new detections have spectral proper-
ties that are well representative of the HSP population, excluding
the possibility of heavy contamination for the 2BIGBnew sample.
We have built the γ-ray spectral energy distribution for all
2BIGB sources, covering the 1-170GeV energy range with 10.5
years of observations with Fermi-LAT, and integrating over super-
posed energy bins. The SED data-points are available at https:
//github.com/BrunoArsioli with a template to upload at the
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ASDC-ASI portal and visualize with the SED Builder Tool https:
//tools.ssdc.asi.it/. The data will soon be available at
OpenUniverse http://www.openuniverse.asi.it/ and BSDC
http://bsdc.icranet.org/ portals9.
This work revealed an underlying population of γ-ray emitters
at the threshold detectability for Fermi-LAT. Those sources are not
necessarily of low relevance and contribute to the EGB with pho-
ton index characteristic of HSP blazars, however, with fainter flux.
Many of them have a hard photon spectral index, and only seen at
the largest energy channels. Those cases can be relevant at higher
energies and likely at reach for the upcoming Cherenkov Telescope
Array (CTA). Therefore, this work delivers a complementary de-
scription of the γ-ray sky, which could impact on VHE population
studies for CTA.
Regarding the γ-ray background, we show that the measured
contribution of 3HSP blazars (HSP+EHSP) to the total EGB in-
creases with energy, and reach 33.5% at 100 GeV. The 235 new
detections serve to solve a fraction of the EGB into point sources,
shrinking the available space for an actual extragalactic diffuse
γ-ray component. When considering the additional 2BIGBnew
sources, we improve the resolved fraction of the EGB flux at 50
GeV by 3.3%. The improvements for other energy channels are
lower, but of the same order, and listed in Table 3.
We plot the γ-ray number counts (logN-logS), and also, the
differential number counts for the 3HSP-2BIGB sources, and com-
pare to the 3HSP-4FGL sample. We show that the γ-ray sam-
ple is likely complete down to S0.5−500 GeV ∼ 2×10−10 ph/cm2/s.
We report on an early break in the logN-logS number counts at
∼ 2.5×10−9 ph/cm2/s, which can not be associated with incom-
pleteness of the γ-ray sample. We argue that it could be a bias aris-
ing from γ-ray variability, incompleteness from the 3HSP sample
itself, or the need for a proper k-correction. This particular feature
in the γ-ray number counts for HSPs is present since early works
(Arsioli & Chang 2017; Ackermann et al. 2015b) and demands
more investigation. Also, we study the γ-ray number counts for
the HSP and EHSP subclasses. We point out that their distribution
in space is relatively homogeneous (compatible with the Euclidean
trend at the bright end), and the density of γ-ray detected HSPs is
∼ 13.4× larger than EHSPs.
Foffano et al. (2019) shows that EHSPs are not all necessarily
TeV peaked blazars, but a mix of sources peaking at few to hun-
dreds of GeV, with cases that have a hard photon index from HE to
VHE, with a peak at >1 TeV to >10 TeV. For the 2BIGB sample,
we could compare the distribution of HE flux S0.5−500 GeV and pho-
ton index Γ for the HSP and EHSP subclasses, and found they are
similar. Therefore, given the HE spectral similarities between those
subclasses, we call attention to the search for Extreme TeV BL Lacs
candidates, which may benefit from considering both HSPs and
EHSPs as a whole, as done by Costamante (2019). Alternatively,
at least, by lowering the synchrotron frequency threshold to incor-
porate candidates with νsyn−peak < 1017Hz. Methods to select TeV-
peaked blazars from the entire 3HSP sample (i.e. HSP + EHSP) can
also incorporate considerations about HE variability, since TeV-
peaked blazars have shown to be remarkably stable (or long-term)
HE & VHE sources (Costamante et al. 2018).
We show that a direct search for gamma-ray sources driven by
multifrequency selected seeds is indeed fruitful and complementary
9 Find more information about the Open Universe Initiative at Giommi
et al. (2019), and about the Brazilian Science Data Center BSDC at de
Almeida et al. (2017).
to the official Fermi-LAT catalog releases. An extension of current
work is highly motivated, intending to account for the totality of
blazars and blazar-candidates.
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Table 4: Power-law model for the 1160 2BIGB-3HSP sources in the 0.5-500 GeV energy band, integrating over 11 years of Fermi-LAT
observations. It includes 935 3HSPs with counterpart in 4FGL (3HSP-4FGL sources), and another 235 which are new with respect to 4FGL
(in fact, 226 are completely new and were never reported in previous 1-2-3FGL and 1-2-3FHL). The first three columns show respectively the
2BIGB names, right ascension R.A. and declination Dec. in degrees (J2000), all based in 3HSP astrometry data. The fourth column shows
the reported redshifts from literature (Shaw et al. 2013b; Pita et al. 2014; Furniss et al. 2013; Danforth et al. 2010; Shaw et al. 2013a; Masetti
et al. 2013; Sbarufatti et al. 2005; Massaro et al. 2015), with a right uppercase flag where (1) correspond to cases with a robust redshift value,
(2) for values reported as uncertain, (3) for lower limits reported in 3HSP catalog, and for a photometric estimate by fitting a Giant Elliptical
host galaxy template we have (4) when a featureless optical spectrum is available, and (5) when no optical spectrum is available but only
photometric data points. The column ‘4FGL’ lists the counterpart name from the catalog’s version gll-psc-v20, meaning the the corresponding
3HSP seed position is within the 95% 4FGL error region. Whenever a 2BIGB source is new with respect to 4FGL, this column will show
the ‘new’ flag. The power-law parameters (see eq. 1) are described in the following columns: The normalization ‘N0’ is given in units of
ph/cm2/s/MeV; ‘Γ’ is the photon spectral index; the pivot energy ‘E0’ is given in MeV and represents the optimum energy at which both
N0 and Γ are estimated with the lowest level of uncertainty; and TS is the Test Statistic value from the likelihood analysis over 11 years of
Fermi-LAT data. All spectral information is at disposal on public data repositories as GitHub.
2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (MeV) TS
110427.3+381231 166.11383 38.20886 0.031 1104.4+3812 1577.3 ± 12.0 1.779±0.005 1286.4 144108.0
215852.0-301332 329.71687 -30.22556 0.1171 2158.8-3013 1283.1 ± 13.8 1.865±0.008 1136.4 59940.3
155543.0+111124 238.92937 11.19011 0.362 1555.7+1111 338.94 ± 4.35 1.678±0.008 1846.7 36422.2
044924.7-435008 72.35288 -43.83581 0.193 0449.4-4350 379.41 ± 5.51 1.869±0.011 1604.8 35037.1
165352.2+394536 253.46758 39.76014 0.031 1653.8+3945 365.72 ± 5.33 1.772±0.010 1477.7 32177.7
101504.1+492600 153.76721 49.43356 0.23 1015.0+4926 623.8 ± 10.0 1.858±0.011 1006.1 27125.8
195959.8+650854 299.99929 65.14853 0.0471 2000.0+6508 257.95 ± 3.57 1.799±0.010 1732.8 26776.7
224910.7-130002 342.29471 -13.00078 0.354 2249.4-1300 790.5 ± 12.0 2.421±0.019 1155.9 15006.6
052146.0+211251 80.4415 21.21428 0.1081 0521.7+2112 427.69 ± 6.89 1.952±0.013 1555.2 14959.2
103744.3+571155 159.43458 57.19881 0.333 1037.7+5711 229.07 ± 5.18 1.905±0.017 1179.4 10701.0
030326.4-240711 45.86 -24.11978 0.2661 0303.4-2407 463.0 ± 11.4 1.928±0.018 954.3 10126.1
080949.2+521858 122.45496 52.31619 0.1371 0809.8+5218 186.28 ± 4.59 1.849±0.017 1296.9 8962.0
013632.6+390559 24.13579 39.09978 − 0136.5+3906 90.43 ± 2.20 1.705±0.016 1922.0 8915.6
105837.7+562811 164.65717 56.46978 0.1431 1058.6+5627 244.83 ± 6.33 1.955±0.020 1055.2 8102.3
145427.1+512433 223.613 51.40936 0.393 1454.4+5124 162.89 ± 3.84 2.085±0.021 1446.2 8064.1
063059.5-240646 97.748 -24.11281 1.2393 0630.9-2406 136.68 ± 3.36 1.847±0.018 1725.0 7739.2
123014.1+251807 187.55867 25.30197 0.1352 1230.2+2517 665.4 ± 17.7 2.143±0.022 816.4 7663.2
224354.7+202103 340.97808 20.35106 − 2243.9+2021 158.08 ± 4.27 1.871±0.020 1485.7 6488.2
065046.5+250259 102.69367 25.04986 0.2032 0650.7+2503 79.215 ± 2.17 1.721±0.018 2063.2 6426.8
144357.2-390840 220.98833 -39.14444 0.0651 1443.9-3908 82.146 ± 2.28 1.843±0.021 2013.7 5407.4
122122.0+301037 185.34146 30.177 0.181 1221.3+3010 19.234 ± 0.563 1.706±0.021 4441.7 5315.1
033415.4-372543 53.56425 -37.42861 0.393 0334.2-3725 304.17 ± 9.58 2.073±0.026 949.7 4900.6
172504.3+115215 261.26808 11.87097 0.183 1725.0+1152 71.89 ± 2.12 1.860±0.022 2220.6 4695.5
003334.4-192132 8.39317 -19.35914 0.5063 0033.5-1921 96.42 ± 3.29 1.773±0.024 1503.9 4634.2
124312.7+362744 190.80308 36.46222 0.313 1243.2+3627 66.73 ± 2.34 1.763±0.024 1636.7 4245.3
161046.4-664901 242.6935 -66.817 0.115 1610.7-6648 31.82 ± 0.94 1.772±0.021 2870.3 4199.5
234704.8+514217 356.77012 51.70497 0.0441 2347.0+5141 63.10 ± 1.95 1.820±0.022 1938.2 4198.4
003552.6+595004 8.96929 59.83453 0.0862 0035.9+5950 29.32 ± 0.91 1.730±0.021 3176.7 4180.8
211614.5+333920 319.06054 33.65569 0.125 2116.2+3339 99.53 ± 2.94 1.927±0.023 1714.6 4134.6
200925.4-484953 302.35579 -48.83153 0.0711 2009.4-4849 43.15 ± 1.28 1.826±0.023 2397.8 4119.3
183849.1+480234 279.70479 48.04289 0.32 1838.8+4802 32.07 ± 0.98 1.838±0.024 2551.8 4025.6
141826.3-023334 214.60971 -2.55944 0.3563 1418.4-0233 69.28 ± 2.39 1.780±0.024 1835.9 3765.2
005116.6-624204 12.81925 -62.70119 0.33 0051.2-6242 25.15 ± 0.94 1.741±0.027 2497.1 3546.4
141828.1+354249 214.61917 35.71367 0.475 1418.4+3543 369.00 ± 14.0 2.171±0.031 792.2 3420.6
020921.1-522922 32.34 -52.48964 0.124 0209.3-5228 26.41 ± 0.92 1.817±0.027 2596.5 3385.9
050756.2+673724 76.984 67.62342 0.342 0507.9+6737 4.65 ± 0.17 1.534±0.025 6321.6 3341.2
115034.8+415440 177.64483 41.91111 0.323 1150.6+4154 50.95 ± 1.95 1.805±0.027 1726.4 3185.8
000922.7+503028 2.34479 50.50797 0.255 0009.3+5030 125.85 ± 4.32 2.022±0.027 1310.5 3124.8
095302.7-084018 148.26125 -8.67172 0.373 0953.0-0840 57.48 ± 2.05 1.864±0.028 1946.8 3069.2
091552.4+293324 138.96833 29.55667 0.193 0915.9+2933 97.54 ± 3.74 1.902±0.029 1345.5 3051.3
054357.0-553207 85.98837 -55.53542 0.2731 0543.9-5531 29.09 ± 1.13 1.764±0.028 2301.7 2909.4
172818.6+501310 262.07762 50.21958 0.0551 1728.3+5013 14.17 ± 0.52 1.664±0.025 3005.0 2747.4
080526.6+753424 121.36096 75.57358 0.121 0805.4+7534 22.01 ± 0.83 1.839±0.029 2334.5 2664.5
Continued on next page
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Table 4 – continued from previous page
2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
200112.9+435252 300.30362 43.88136 − 2001.2+4353 67.97 ± 2.11 1.906±0.022 2029.6 2634.3
123143.6+284749 187.9315 28.79714 0.2361 1231.7+2847 68.24 ± 2.59 1.983±0.032 1580.7 2603.0
130421.0-435310 196.0875 -43.88617 − 1304.3-4353 58.54 ± 2.16 1.884±0.028 1884.1 2549.8
144800.6+360831 222.00246 36.142 0.283 1448.0+3608 32.89 ± 1.34 1.831±0.031 2009.7 2543.6
234054.2+801516 355.22596 80.25444 0.2741 2340.8+8015 20.28 ± 0.87 1.896±0.032 2911.8 2451.2
112048.1+421212 170.20025 42.2035 0.353 1120.8+4212 7.18 ± 0.31 1.611±0.030 4307.4 2448.7
210338.4-623225 315.90992 -62.5405 − 2103.8-6233 122.68 ± 4.60 2.112±0.033 1187.0 2442.4
194247.5+103327 295.69783 10.5575 − 1942.7+1033 23.25 ± 0.88 1.858±0.029 3437.8 2304.3
113626.4+700927 174.11008 70.15753 0.0451 1136.4+7009 13.85 ± 0.48 1.786±0.026 2679.2 2192.7
232352.1+421058 350.96696 42.18292 0.0592 2323.8+4210 26.81 ± 1.05 1.904±0.031 2471.7 2147.1
193109.3+093716 292.78858 9.62128 − 1931.1+0937 25.17 ± 1.10 1.816±0.031 3309.6 2045.4
192649.9+615442 291.70787 61.91178 − 1926.8+6154 16.46 ± 0.77 1.856±0.035 2802.2 1933.5
163043.1+522138 247.67975 52.36075 − 1630.7+5221 45.40 ± 1.85 2.053±0.037 1613.3 1881.7
011546.1+251953 18.94225 25.33153 0.3751 0115.8+2519 25.83 ± 1.12 1.878±0.034 2469.9 1836.2
004519.3+212740 11.33033 21.46114 0.353 0045.3+2128 30.56 ± 1.48 1.826±0.036 2028.3 1811.0
091037.0+332924 137.65429 33.49011 0.352 0910.6+3329 19.62 ± 0.96 1.958±0.040 2610.3 1754.1
081627.2-131152 124.11333 -13.19792 0.373 0816.4-1311 35.78 ± 1.72 1.830±0.035 2070.2 1743.8
214637.0-134400 326.65396 -13.73344 0.423 2146.5-1344 16.34 ± 0.80 1.746±0.035 2897.8 1620.2
014347.4-584551 25.94746 -58.76425 − 0143.7-5846 14.69 ± 0.70 1.816±0.037 2551.0 1601.0
103118.5+505335 157.82721 50.89331 0.164 1031.3+5053 9.10 ± 0.45 1.745±0.036 3123.1 1600.9
130738.0-425938 196.90825 -42.99414 − 1307.6-4259 23.82 ± 1.06 1.902±0.036 2525.4 1588.5
182338.6-345412 275.91083 -34.90336 − 1823.6-3453 24.00 ± 1.21 1.736±0.033 2592.6 1513.1
111706.3+201407 169.27608 20.23542 0.1381 1117.0+2013 34.38 ± 1.68 1.930±0.040 1844.1 1499.3
232444.6-404049 351.18604 -40.68036 0.243 2324.7-4041 12.07 ± 0.66 1.792±0.041 3032.8 1392.5
151747.6+652523 229.44829 65.42314 0.7021 1517.7+6525 8.99 ± 0.45 1.819±0.039 2941.8 1363.1
015402.8+082351 28.5115 8.3975 0.6812 0153.9+0823 60.25 ± 3.08 1.972±0.040 1500.8 1329.5
013750.5+581411 24.46029 58.23647 − 0137.9+5814 14.33 ± 0.65 1.952±0.037 3251.0 1301.2
122424.2+243623 186.10083 24.60656 0.2181 1224.4+2436 20.52 ± 1.02 1.973±0.043 2355.4 1300.2
151803.6-273131 229.51496 -27.52531 0.145 1518.0-2731 30.33 ± 1.39 2.044±0.040 2334.8 1272.1
033829.3+130215 54.62196 13.03764 − 0338.5+1302 14.15 ± 0.78 1.737±0.038 3142.3 1211.6
060251.3-401845 90.71371 -40.31258 − 0602.8-4019 25.47 ± 1.38 1.920±0.042 2031.7 1195.7
070631.7+374436 106.63204 37.74342 − 0706.5+3744 12.07 ± 0.63 1.884±0.041 2876.0 1179.3
023832.5-311657 39.63529 -31.28275 0.23291 0238.4-3116 11.25 ± 0.65 1.769±0.043 2774.9 1179.2
111757.2+535554 169.4885 53.93192 0.443 1118.0+5356 15.91 ± 0.87 1.895±0.044 2116.4 1172.6
184425.4+154645 281.10567 15.77939 0.115 1844.4+1547 36.00 ± 1.81 2.035±0.040 2324.6 1161.3
195945.7-472519 299.94025 -47.422 − 1959.7-4725 15.00 ± 0.80 1.803±0.039 2606.6 1153.5
013107.2+612033 22.78013 61.34258 − 0131.1+6120 7.99 ± 0.42 1.784±0.037 4185.6 1139.1
064847.6+151624 102.19854 15.27356 0.1791 0648.7+1516 4.87 ± 0.29 1.663±0.041 5206.4 1135.4
031612.7+090443 49.05304 9.07867 0.3722 0316.2+0905 35.57 ± 1.91 1.951±0.042 2038.4 1118.9
032541.1-164616 51.42121 -16.77133 0.2911 0325.6-1646 13.14 ± 0.72 1.901±0.045 2795.3 1107.3
084121.6-355505 130.34012 -35.91831 − 0841.3-3554 13.04 ± 0.16 1.834±0.0094 3261.2 1034.8
032160.0+233611 50.49983 23.60311 − 0322.0+2335 23.13 ± 1.27 1.931±0.043 2311.7 1029.7
102658.6-174858 156.74404 -17.81633 0.1142 1026.9-1749 23.11 ± 1.29 1.895±0.044 2186.9 1012.2
003514.1+151504 8.81129 15.25117 0.643 0035.2+1514 13.51 ± 0.76 1.858±0.044 2775.3 1007.9
115124.7+585917 177.85271 58.98819 0.33 1151.5+5859 6.02 ± 0.35 1.902±0.046 3445.5 1007.8
033349.0+291631 53.45417 29.27542 − 0333.7+2916 31.07 ± 1.73 1.951±0.042 1985.6 1007.2
102356.2-433601 155.98404 -43.60042 0.323 1023.8-4335 11.87 ± 0.71 1.772±0.042 2893.2 1005.6
090535.0+135806 136.39575 13.96844 0.343 0905.6+1358 15.16 ± 0.91 1.827±0.045 2498.9 997.7
154015.1+815505 235.06625 81.91822 − 1540.1+8155 3.66 ± 0.22 1.690±0.043 4052.7 980.5
205642.7+494005 314.17787 49.66819 0.15 2056.7+4939 4.61 ± 0.25 1.789±0.038 6410.9 953.1
033356.7+653656 53.48642 65.61558 0.165 0333.9+6537 7.30 ± 0.37 1.984±0.041 4253.2 947.0
181335.0+314417 273.39667 31.73822 0.1171 1813.5+3144 21.06 ± 1.38 2.161±0.057 2381.9 929.8
155333.6-311830 238.38983 -31.30858 0.213 1553.5-3118 24.78 ± 1.34 1.982±0.044 2235.7 928.1
084701.6-233701 131.75654 -23.61714 0.0611 0847.0-2336 19.72 ± 1.10 1.981±0.047 2451.5 920.7
222129.3-522527 335.37208 -52.42433 0.343 2221.5-5225 13.51 ± 0.85 1.787±0.045 2254.5 912.4
142832.6+424021 217.13592 42.6725 0.1291 1428.5+4240 2.57 ± 0.17 1.632±0.047 5015.0 898.4
102634.4-854314 156.64317 -85.72061 − 1027.0-8542 6.09 ± 0.36 1.839±0.045 3577.1 893.0
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
094709.5-254100 146.78967 -25.68333 − 0947.1-2541 19.29 ± 1.16 1.895±0.047 2210.8 872.1
074642.0-475455 116.67629 -47.91528 − 0746.6-4754 17.66 ± 0.99 1.983±0.046 2458.8 858.1
091300.2-210321 138.25092 -21.05583 0.1981 0912.9-2102 8.04 ± 0.52 1.815±0.049 3484.5 801.5
150644.5+081400 226.68525 8.23353 0.3762 1506.6+0813 8.61 ± 0.60 1.741±0.049 2992.1 769.3
113630.0+673704 174.12542 67.61789 0.13421 1136.4+6736 3.06 ± 0.19 1.722±0.046 3928.9 752.8
070858.3+224135 107.24283 22.69317 − 0709.1+2241 32.93 ± 1.95 2.079±0.052 1750.9 748.0
053629.1-334302 84.12108 -33.71736 0.343 0536.4-3343 2.01 ± 0.15 1.701±0.055 6837.5 746.2
005446.7-245529 13.69475 -24.92472 0.123 0054.7-2455 11.07 ± 0.79 1.769±0.051 2436.3 744.7
033118.5-615528 52.827 -61.92464 0.215 0331.3-6156 17.99 ± 1.11 2.022±0.052 1949.8 715.4
015934.4+104705 29.89325 10.78494 0.1951 0159.5+1046 23.78 ± 1.50 2.023±0.054 2017.2 707.5
213103.2-274657 322.7635 -27.78275 0.383 2131.0-2746 10.89 ± 0.78 1.796±0.051 2510.6 704.6
080312.0-033600 120.80042 -3.60022 0.3651 0803.2-0337 26.96 ± 1.73 2.012±0.055 1830.8 699.4
071030.1+590820 107.62521 59.13903 0.121 0710.4+5908 2.03 ± 0.15 1.685±0.052 5221.1 695.2
194455.2-214319 296.22983 -21.722 0.284 1944.9-2143 7.99 ± 0.52 1.859±0.051 3443.7 688.1
212743.0+361305 321.92929 36.21825 0.8763 2127.7+3612 19.69 ± 1.23 1.961±0.048 2221.6 688.0
174459.5-172639 266.24804 -17.44419 − 1744.9-1727 11.55 ± 0.70 1.940±0.049 3756.7 687.2
143657.8+563925 219.24067 56.65708 0.3812 1436.9+5638 6.77 ± 0.46 1.873±0.054 2727.4 686.0
050657.8-543503 76.74083 -54.58442 0.263 0506.9-5435 2.91 ± 0.23 1.612±0.052 4069.4 679.5
135120.9+111453 207.83688 11.24808 0.513 1351.3+1115 9.00 ± 0.62 1.844±0.053 2849.3 661.5
152048.9-034851 230.20371 -3.81433 − 1520.8-0348 8.59 ± 0.58 1.816±0.049 3290.7 659.3
154849.8-225102 237.20733 -22.85069 0.1921 1548.8-2250 5.26 ± 0.36 1.752±0.049 4446.4 659.2
021650.8-663642 34.21187 -66.61181 0.6733 0216.8-6635 24.94 ± 1.66 2.021±0.054 1576.2 657.7
032523.5-563544 51.34804 -56.59572 0.061 0325.5-5635 8.70 ± 0.60 1.929±0.056 2554.4 654.0
181118.0+034113 272.82508 3.68711 − 1811.3+0340 14.29 ± 0.94 1.887±0.049 2824.9 649.4
013428.2+263843 23.61746 26.64528 0.263 0134.5+2637 10.51 ± 0.70 1.936±0.054 2775.9 648.6
163751.0-344915 249.4625 -34.82094 − 1637.8-3449 12.53 ± 0.79 1.906±0.046 3159.1 644.7
044837.6-163243 72.15671 -16.54531 0.352 0448.6-1632 12.73 ± 0.89 1.885±0.055 2379.5 640.1
004755.2+394857 11.98008 39.816 0.2521 0047.9+3947 13.55 ± 0.93 1.952±0.056 2198.1 639.7
195814.1-301111 299.56212 -30.18656 0.1191 1958.3-3010 4.90 ± 0.33 1.783±0.051 4453.9 637.6
135340.2-663957 208.41758 -66.666 − 1353.6-6640 5.71 ± 0.36 1.905±0.050 4293.8 631.3
024440.3-581954 41.16779 -58.33181 0.261 0244.6-5819 3.62 ± 0.27 1.743±0.055 3789.6 629.2
015239.6+014717 28.165 1.78817 0.081 0152.6+0147 10.98 ± 0.79 1.921±0.059 2533.8 613.6
193320.3+072621 293.3345 7.43933 0.175 1933.3+0726 4.18 ± 0.28 1.857±0.051 5235.0 612.9
150340.7-154114 225.91946 -15.68722 0.383 1503.7-1540 6.03 ± 0.42 1.811±0.053 3867.5 599.9
002200.1-514024 5.50033 -51.67339 0.251 0021.9-5140 20.56 ± 1.42 2.075±0.061 1691.6 598.5
232254.4-491630 350.72671 -49.27503 0.383 2322.8-4916 7.88 ± 0.58 1.907±0.057 2853.9 597.9
061740.9-171557 94.4205 -17.26597 − 0617.7-1715 15.29 ± 1.12 1.896±0.054 2341.5 596.1
120416.7-071009 181.06942 -7.16917 0.1841 1204.2-0709 10.83 ± 0.79 1.880±0.057 2647.1 589.9
125616.0-114637 194.06646 -11.77703 0.0581 1256.2-1146 13.88 ± 0.99 1.972±0.058 2342.3 587.2
005620.1-093630 14.08358 -9.6085 0.11 0056.3-0935 7.69 ± 0.58 1.840±0.058 3000.1 584.9
032343.6-011146 50.93171 -1.19614 0.443 0323.7-0111 9.61 ± 0.68 1.922±0.059 2793.4 580.8
031614.3-643731 49.05963 -64.62539 − 0316.2-6437 3.79 ± 0.28 1.842±0.057 3672.6 578.9
154952.0-065907 237.46683 -6.9855 0.295 1549.8-0659 11.39 ± 0.80 1.907±0.055 2844.9 573.0
205350.7+292314 313.46133 29.38736 0.235 2053.8+2922 4.40 ± 0.33 1.713±0.050 4449.5 571.1
055806.4-383831 89.52675 -38.64211 0.3021 0558.0-3837 5.88 ± 0.44 1.850±0.057 3173.3 561.1
055333.1-203418 88.388 -20.57192 0.383 0553.5-2034 11.93 ± 0.84 2.021±0.059 2426.2 542.9
060200.4+531600 90.50183 53.26669 0.0521 0602.0+5315 6.96 ± 0.48 1.983±0.058 3118.4 539.3
143917.5+393242 219.82283 39.54522 0.3441 1439.3+3932 10.18 ± 0.72 2.015±0.062 2276.0 536.9
015658.0-530159 29.24163 -53.03328 0.255 0156.9-5301 3.22 ± 0.26 1.747±0.058 3892.5 535.1
112453.8+493409 171.22429 49.56939 0.364 1124.9+4934 5.41 ± 0.43 1.793±0.058 2767.1 527.1
125347.0+032630 193.44583 3.44178 0.0661 1253.8+0327 15.55 ± 1.14 1.966±0.060 2168.1 524.8
033913.7-173600 54.80708 -17.60022 0.0661 0339.2-1736 10.76 ± 0.81 1.938±0.060 2554.8 520.3
085310.1-365820 133.29379 -36.97239 − 0853.1-3657 10.47 ± 0.15 1.993±0.011 3108.7 519.8
052542.4-601340 81.42675 -60.22783 0.455 0525.6-6013 2.64 ± 0.21 1.773±0.061 4237.8 518.3
125359.3+624257 193.49725 62.716 0.34 1253.8+6242 7.24 ± 0.52 2.011±0.061 2443.7 517.5
225005.7+382437 342.52392 38.41033 0.1191 2250.0+3825 2.36 ± 0.19 1.693±0.055 5333.2 515.6
140449.6+655431 211.20671 65.90875 0.3631 1404.8+6554 4.60 ± 0.35 1.909±0.061 2907.2 513.1
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
174357.8+193509 265.991 19.58592 0.081 1744.0+1935 10.06 ± 0.73 1.932±0.058 2710.3 512.6
102243.7-011302 155.68221 -1.21728 0.224 1022.7-0112 9.24 ± 0.72 1.918±0.062 2712.7 500.1
193656.0-471950 294.23375 -47.33056 0.2651 1936.9-4720 3.06 ± 0.25 1.684±0.057 4397.4 499.3
101016.0-311908 152.56658 -31.31897 0.141 1010.2-3119 2.05 ± 0.17 1.794±0.065 5864.5 499.2
010325.9+533713 15.85787 53.62039 0.155 0103.5+5337 2.35 ± 0.17 1.782±0.054 5449.7 496.6
022716.6+020200 36.819 2.03336 0.451 0227.3+0201 12.71 ± 0.98 1.981±0.065 2207.4 484.1
031614.9-260757 49.06221 -26.13256 0.4431 0316.2-2608 9.69 ± 0.80 1.883±0.064 2282.9 484.0
032613.9+022514 51.55808 2.42075 0.1471 0326.2+0225 7.55 ± 0.62 1.850±0.062 2979.3 482.6
232914.3+375414 352.30942 37.90403 0.215 2329.2+3755 5.46 ± 0.44 1.836±0.060 3372.7 477.5
230436.7+370507 346.15296 37.08542 − 2304.6+3704 3.88 ± 0.30 1.825±0.060 4067.3 473.9
203057.1+193612 307.738 19.60358 0.275 2030.9+1935 8.43 ± 0.66 1.830±0.056 2878.9 473.8
103332.2-503528 158.38396 -50.59133 0.245 1033.5-5035 6.54 ± 0.52 1.762±0.053 3274.7 471.9
141046.0+740511 212.69167 74.08644 − 1410.7+7405 3.55 ± 0.30 1.829±0.062 3338.3 457.9
124021.0-714857 190.08837 -71.81603 0.215 1240.4-7148 3.61 ± 0.28 1.865±0.063 4432.1 454.6
110748.1+150210 166.95025 15.03628 0.252 1107.8+1501 10.49 ± 0.84 1.969±0.067 2308.8 445.5
144037.8-384655 220.15763 -38.78194 0.274 1440.6-3846 1.71 ± 0.15 1.685±0.066 6238.7 443.6
231732.0-453359 349.38321 -45.56656 0.593 2317.4-4533 14.06 ± 1.09 2.076±0.070 1921.2 438.5
054030.0+582338 85.12504 58.394 − 0540.5+5823 4.28 ± 0.35 1.864±0.064 3667.2 436.4
012338.3-231058 20.90979 -23.18294 0.4041 0123.7-2311 5.03 ± 0.43 1.871±0.069 3200.3 432.8
235836.8-180717 359.65346 -18.1215 0.393 2358.5-1808 7.67 ± 0.68 1.838±0.065 2561.1 430.2
235907.9-303740 359.78283 -30.62792 0.1651 2359.0-3038 5.84 ± 0.54 1.804±0.069 2787.5 424.5
074405.4+743358 116.02237 74.56617 0.3141 0744.1+7434 2.00 ± 0.18 1.830±0.071 4327.0 421.5
182924.3+540259 277.35121 54.04989 − 1829.3+5402 3.50 ± 0.28 1.891±0.064 3481.3 420.5
060915.1-024754 92.31275 -2.79847 0.235 0609.2-0247 6.94 ± 0.59 1.847±0.061 3378.1 408.1
024121.8+654311 40.34063 65.71992 0.185 0241.3+6543 9.07 ± 0.65 2.085±0.059 3101.3 406.4
151148.6-051346 227.95237 -5.22967 − 1511.8-0513 4.64 ± 0.41 1.867±0.068 3969.6 401.7
102724.9+631752 156.85383 63.29803 0.583 1027.6+6317 3.98 ± 0.35 1.931±0.072 2921.9 399.0
105344.1+492956 163.43388 49.49892 0.141 1053.7+4930 5.48 ± 0.47 1.898±0.069 2647.2 396.1
154439.4-112804 236.16404 -11.46803 − 1544.5-1126 546.30 ± 43.5 2.767±0.083 631.73 394.8
154604.3+081913 236.51775 8.32042 0.353 1546.0+0819 6.33 ± 0.55 1.825±0.063 2910.6 394.0
105750.8-275410 164.4615 -27.90303 0.0911 1057.8-2754 7.57 ± 0.68 1.855±0.066 2622.1 392.4
213135.0-091523 322.89754 -9.25653 0.4491 2131.5-0916 9.47 ± 0.81 1.922±0.068 2508.0 391.4
204008.3-711459 310.03446 -71.24997 0.1611 2040.2-7115 1.85 ± 0.17 1.711±0.065 4760.1 390.7
033859.6-284619 54.74833 -28.77219 0.275 0338.9-2848 7.08 ± 0.63 1.916±0.073 2492.0 390.0
025857.5+055243 44.73979 5.87886 − 0259.0+0552 16.08 ± 1.37 2.027±0.068 2067.9 388.8
014820.3+520204 27.08471 52.03469 0.245 0148.2+5201 2.42 ± 0.20 1.851±0.063 4777.3 385.1
050558.8+611335 76.49496 61.22664 0.275 0506.0+6113 4.64 ± 0.36 1.976±0.063 3682.4 383.9
190411.8+362658 286.04933 36.44964 0.135 1904.1+3627 3.48 ± 0.31 1.828±0.064 3853.1 382.6
144506.2-032612 221.276 -3.43681 0.313 1445.0-0326 3.83 ± 0.34 1.737±0.063 4007.4 381.0
233920.9-740435 354.83704 -74.07664 0.45 2339.2-7403 4.39 ± 0.36 1.989±0.070 3050.4 375.9
111715.2-533813 169.3135 -53.637 − 1117.2-5337 7.30 ± 0.58 1.919±0.059 2982.3 372.8
125433.3+221103 193.63863 22.18439 0.423 1254.5+2210 18.89 ± 1.69 2.044±0.072 1650.2 372.1
144248.2+120040 220.701 12.01119 0.161 1442.7+1200 3.37 ± 0.31 1.787±0.067 3856.1 370.6
200506.0+700439 301.27487 70.07764 − 2005.1+7003 2.71 ± 0.23 1.819±0.060 4402.4 368.9
041652.5+010523 64.21867 1.08997 0.2871 0416.9+0105 4.63 ± 0.45 1.794±0.071 3493.3 365.5
043344.1-572613 68.43388 -57.437 − 0433.7-5725 7.15 ± 0.63 1.977±0.072 2221.1 359.8
043145.1+740326 67.93775 74.05739 − 0431.8+7403 5.41 ± 0.48 1.913±0.068 2753.7 359.4
141900.0+773229 214.75129 77.54147 0.273 1418.9+7731 3.09 ± 0.28 1.813±0.067 3143.0 356.3
131248.8-235047 198.20321 -23.84647 − 1312.8-2350 2.71 ± 0.24 1.867±0.068 4741.0 351.0
175615.1+552218 269.06625 55.37167 0.6573 1756.3+5522 2.87 ± 0.26 1.819±0.070 3558.4 348.0
224753.2+441315 341.97175 44.22097 − 2247.8+4413 1.40 ± 0.13 1.712±0.069 6147.0 347.0
235116.1-760015 357.81721 -76.00431 0.255 2351.3-7559 5.00 ± 0.43 1.980±0.072 2847.9 342.5
170433.8-052840 256.14096 -5.47797 0.35 1704.5-0527 7.22 ± 0.59 1.990±0.068 3491.2 341.9
213349.2+664704 323.455 66.78453 − 2133.9+6646 6.87 ± 0.54 2.039±0.063 3169.5 341.1
132358.4+140559 200.99321 14.09986 0.324 1323.9+1405 4.83 ± 0.45 1.828±0.069 3150.8 340.7
144052.9+061016 220.22054 6.17114 0.3962 1440.9+0609 7.66 ± 0.73 2.097±0.084 2758.3 338.7
153202.2+301628 233.00929 30.27469 0.0651 1532.0+3016 4.81 ± 0.44 1.904±0.074 2951.9 334.9
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
165655.1-201056 254.22975 -20.18228 0.234 1656.9-2010 6.10 ± 0.52 1.889±0.064 3570.2 334.4
051631.0+735108 79.13004 73.85239 0.2511 0516.4+7350 2.99 ± 0.25 1.941±0.067 3639.7 334.2
043441.0+092348 68.67075 9.39683 0.215 0434.7+0922 9.35 ± 0.84 1.948±0.068 2632.0 332.8
084712.9+113350 131.80388 11.56394 0.1981 0847.2+1134 1.63 ± 0.17 1.679±0.075 5198.5 332.1
113032.1-780105 172.63358 -78.01817 0.235 1130.5-7801 1.20 ± 0.12 1.618±0.066 6043.5 329.8
090900.6+231112 137.25262 23.18692 0.2231 0908.9+2311 2.18 ± 0.23 1.730±0.076 4620.6 329.2
132840.6-472749 202.16921 -47.46367 − 1328.5-4727 2.55 ± 0.25 1.922±0.079 5151.8 327.5
033513.9-445943 53.80783 -44.9955 − 0335.1-4459 7.69 ± 0.74 1.931±0.077 2142.1 323.4
153324.3+341640 233.35113 34.27789 0.413 1533.2+3416 4.44 ± 0.42 1.865±0.075 2816.2 321.5
231357.3+144423 348.48892 14.73981 0.1621 2314.0+1445 4.38 ± 0.44 1.795±0.071 3319.5 320.5
021252.1+224452 33.22004 22.74783 0.4591 0212.9+2244 19.78 ± 1.81 2.068±0.072 1698.4 320.2
204206.0+242652 310.52517 24.44786 0.1041 2042.1+2427 1.83 ± 0.17 1.852±0.070 5656.1 316.6
184147.0+321839 280.446 32.31086 0.245 1841.8+3218 3.62 ± 0.34 1.871±0.072 3641.7 315.2
080215.9-094210 120.56625 -9.70303 − 0802.3-0942 5.49 ± 0.53 1.899±0.077 3103.9 313.9
140450.9+040202 211.21208 4.03394 0.373 1404.8+0402 11.29 ± 1.10 1.949±0.075 2069.7 312.9
133025.1+700138 202.60754 70.02742 0.235 1330.2+7002 4.76 ± 0.43 1.945±0.074 2484.1 312.9
065105.0+401338 102.77254 40.22725 0.185 0651.0+4013 13.90 ± 1.19 2.111±0.074 1932.6 312.4
073706.0-824840 114.27513 -82.81117 0.235 0737.3-8247 4.41 ± 0.38 1.885±0.064 3075.8 312.0
202429.4-084804 306.12238 -8.80125 − 2024.4-0847 6.11 ± 0.58 1.941±0.077 3057.8 305.3
081201.9+023733 123.00775 2.62583 0.25 0812.0+0237 2.79 ± 0.29 1.836±0.082 4189.2 304.8
150947.9+555617 227.44979 55.93814 0.24 1509.7+5556 2.21 ± 0.21 1.887±0.076 3682.1 303.2
110337.6-232931 165.90675 -23.49194 0.1861 1103.6-2329 1.47 ± 0.15 1.676±0.075 5733.0 302.7
131921.3+775822 199.83858 77.97283 0.215 1319.8+7759 6.41 ± 0.59 2.000±0.076 2184.6 301.3
050534.8+041554 76.39483 4.26514 0.4241 0505.6+0415 2.91 ± 0.30 1.868±0.080 4545.4 300.0
131553.0-073302 198.97071 -7.55056 − 1315.9-0732 6.97 ± 0.64 1.999±0.076 2700.8 295.8
044050.4+275046 70.20987 27.84636 0.25 0440.8+2749 9.35 ± 0.86 2.033±0.075 2747.5 294.9
125949.1-374858 194.9575 -37.81614 0.235 1259.8-3749 12.04 ± 1.07 2.046±0.074 2147.6 292.9
065035.3+205555 102.64721 20.93219 0.35 0650.6+2055 1.71 ± 0.18 1.680±0.075 5243.5 287.4
103040.4-203036 157.66833 -20.51008 0.285 1030.6-2028 3.43 ± 0.35 1.820±0.076 3621.6 287.0
031951.8+184534 49.96583 18.75961 0.191 0319.8+1845 1.36 ± 0.09 1.635±0.047 5977.7 286.4
145127.7+635419 222.8655 63.90536 0.651 1451.4+6355 1.14 ± 0.12 1.785±0.078 4866.3 286.3
195500.7-160338 298.75271 -16.06064 0.234 1955.1-1604 10.52 ± 1.00 2.044±0.081 2485.3 282.2
031034.7-501631 47.64458 -50.27528 0.265 0310.6-5017 1.84 ± 0.19 1.873±0.080 4290.2 280.8
082627.9-640415 126.61608 -64.07094 0.245 0826.4-6404 1.65 ± 0.17 1.764±0.073 5091.4 280.5
021417.9+514451 33.57475 51.74775 0.0491 0214.3+5145 2.72 ± 0.27 1.828±0.076 4074.6 276.8
110021.1+401928 165.08775 40.32444 0.2252 1100.3+4020 2.19 ± 0.23 1.872±0.081 3939.8 274.4
215601.6+181837 329.00683 18.31033 0.363 2156.0+1818 1.82 ± 0.20 1.744±0.078 4923.4 272.4
230940.8-363248 347.42013 -36.54683 − 2309.7-3632 9.55 ± 0.93 2.028±0.082 2021.6 268.5
112508.6-210105 171.28596 -21.01828 0.245 1125.1-2101 5.57 ± 0.54 1.937±0.077 2950.9 268.4
050957.3-641741 77.48867 -64.29489 − 0509.9-6417 2.72 ± 0.29 1.818±0.078 3363.9 264.7
124946.7+370747 192.44475 37.12994 0.2862 1249.8+3707 2.13 ± 0.22 1.804±0.077 3903.4 264.6
170238.5+311543 255.66058 31.26214 0.324 1702.6+3114 2.34 ± 0.24 1.865±0.081 3829.2 262.9
234753.3+543630 356.97208 54.60842 0.45 2347.9+5436 0.93 ± 0.09 1.716±0.070 6913.5 262.6
023800.6-390504 39.50262 -39.08464 0.215 0238.1-3905 5.88 ± 0.60 1.927±0.082 2333.1 260.4
173605.3+203301 264.02188 20.55031 − 1736.0+2033 3.76 ± 0.38 1.888±0.075 3407.3 259.3
235034.0-300604 357.64292 -30.10119 0.231 2350.6-3005 7.51 ± 0.73 2.072±0.088 2325.4 259.0
042958.9-305935 67.49554 -30.99311 0.215 0429.9-3101 5.25 ± 0.54 1.914±0.083 2534.9 258.1
082706.2-070845 126.77567 -7.14608 0.2472 0827.0-0708 2.15 ± 0.24 1.776±0.083 4361.7 255.3
031235.7-222117 48.14875 -22.35478 0.285 0312.5-2221 3.13 ± 0.34 1.796±0.079 3201.8 254.8
123131.4+641418 187.88083 64.23842 0.1631 1231.6+6415 2.49 ± 0.27 1.841±0.081 3165.6 254.5
111037.1+713356 167.65667 71.56572 − 1110.2+7135 2.23 ± 0.20 1.905±0.070 3505.8 254.3
211243.0+081835 318.17917 8.30978 0.275 2112.7+0819 2.98 ± 0.31 1.957±0.087 4041.2 253.1
073049.5-660218 112.70633 -66.03858 0.1061 0730.7-6602 1.27 ± 0.14 1.725±0.077 5271.4 250.7
121945.7-031423 184.94046 -3.23994 0.2991 1219.7-0313 5.88 ± 0.65 1.869±0.081 2690.5 249.9
050021.5+523801 75.0895 52.63375 0.155 0500.2+5237 1.48 ± 0.14 1.937±0.085 6063.1 247.9
000319.6-524727 0.8315 -52.79094 0.375 0003.1-5248 2.10 ± 0.22 1.920±0.086 3921.0 245.1
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
192502.2+281542 291.25937 28.26169 0.165 1925.0+2815 3.91 ± 0.41 1.922±0.082 3720.1 244.7
034923.2-115927 57.34658 -11.99089 0.1881 0349.4-1159 1.41 ± 0.17 1.678±0.084 4907.3 244.5
074627.0-022549 116.61258 -2.43036 − 0746.3-0225 2.53 ± 0.28 1.751±0.077 4115.2 243.9
053749.0-571830 84.454 -57.30836 1.182 0537.7-5717 6.97 ± 0.68 2.011±0.080 2260.2 243.5
191129.7-190824 287.87392 -19.14022 0.165 1911.4-1908 2.53 ± 0.26 1.845±0.081 4743.2 242.6
232137.0-161928 350.40408 -16.32453 − 2321.5-1619 2.33 ± 0.26 1.876±0.088 3959.8 241.3
134706.9-295842 206.77867 -29.97844 − 1347.1-2959 5.22 ± 0.54 1.949±0.083 2845.5 236.8
192242.3-745356 290.67625 -74.89906 0.365 1922.5-7453 3.75 ± 0.41 1.867±0.080 2975.9 236.6
232244.0+343613 350.68342 34.60383 0.0941 2322.7+3436 3.54 ± 0.38 1.898±0.086 3304.6 236.2
012713.9+032300 21.80808 3.38353 − 0127.2+0324 8.20 ± 0.84 2.011±0.088 2262.2 234.6
215910.9-284116 329.7955 -28.68789 0.2711 2159.1-2840 2.64 ± 0.282 1.878±0.082 3975.5 234.2
064933.6-313920 102.39 -31.65564 − 0649.5-3139 0.977 ± 0.118 1.646±0.081 6550.6 233.4
013801.1+224808 24.50467 22.80242 0.264 0138.0+2247 3.64 ± 0.38 1.945±0.087 3421.6 232.4
025038.0+171208 42.65813 17.20247 1.11 0250.6+1712 1.77 ± 0.19 1.813±0.080 5057.5 232.1
123235.9-372056 188.14979 -37.34914 0.255 1232.5-3720 3.79 ± 0.42 1.871±0.084 3216.8 231.8
115404.6-001009 178.519 -0.16933 0.2541 1154.0-0010 1.84 ± 0.22 1.745±0.089 4465.4 231.0
165140.0+721824 252.91646 72.30689 0.245 1651.6+7219 2.31 ± 0.27 1.846±0.089 3245.2 230.9
110916.2+241120 167.31738 24.18889 0.352 1109.3+2411 5.04 ± 0.58 1.850±0.086 2527.3 228.9
121300.8+512935 183.25342 51.49325 0.7962 1213.0+5129 10.94 ± 1.21 2.087±0.095 1648.8 228.8
101244.3+422957 153.1845 42.49917 0.3651 1012.7+4228 1.36 ± 0.17 1.639±0.079 4272.1 226.7
235730.0-171803 359.37487 -17.30083 0.853 2357.4-1718 1.25 ± 0.15 1.700±0.087 5322.0 225.6
120317.9-392620 180.82454 -39.43914 0.285 1203.4-3925 1.53 ± 0.17 1.792±0.087 5128.8 222.8
195502.8-564028 298.76187 -56.67461 0.25 1954.9-5640 3.16 ± 0.34 1.893±0.087 3384.1 222.6
131012.2-115749 197.55075 -11.96372 0.141 1310.2-1158 6.51 ± 0.72 1.977±0.088 2469.1 221.3
085409.9+440830 133.54117 44.14175 0.234 0854.3+4408 2.87 ± 0.33 1.795±0.082 2973.7 221.2
011904.6-145858 19.76921 -14.98289 0.294 0119.0-1458 2.17 ± 0.26 1.772±0.086 3846.3 221.1
022638.9-444122 36.66196 -44.68958 0.683 0226.5-4441 2.63 ± 0.31 1.944±0.095 3424.3 221.0
235612.2+403644 359.05067 40.61247 0.3311 2356.2+4036 3.50 ± 0.38 1.946±0.087 3196.4 220.7
000132.7-415525 0.38642 -41.92364 − 0001.6-4156 2.30 ± 0.27 1.767±0.085 3475.9 218.9
052645.4-151900 81.68933 -15.31681 0.215 0526.7-1519 6.07 ± 0.65 1.896±0.079 2591.1 218.1
124919.3-280834 192.33046 -28.14289 0.155 1249.2-2809 10.45 ± 1.21 2.002±0.089 1987.2 215.8
154203.1-291509 235.51287 -29.25256 0.493 1541.9-2915 3.11 ± 0.34 1.878±0.081 3765.4 213.6
141756.7+254325 214.48612 25.72386 0.241 1417.9+2543 0.310 ± 0.045 1.411±0.091 10403. 209.9
035257.5-683117 58.23946 -68.52142 0.0871 0353.0-6831 0.420 ± 0.053 1.803±0.096 8753.5 208.6
110124.7+410847 165.353 41.14647 0.384 1101.4+4108 1.17 ± 0.14 1.775±0.090 4698.9 208.4
151212.7-225508 228.05312 -22.919 0.3151 1512.1-2255 4.82 ± 0.51 1.946±0.084 3174.6 208.1
225819.0-552537 344.579 -55.42703 0.4791 2258.4-5524 12.40 ± 1.42 2.130±0.099 1547.3 207.0
064007.2-125315 100.02992 -12.8875 0.115 0640.0-1253 0.476 ± 0.061 1.615±0.086 11216. 206.8
232938.2+610114 352.40933 61.02056 − 2329.7+6101 5.04 ± 0.49 2.075±0.085 3623.6 206.2
234333.6+343950 355.88992 34.66411 0.361 2343.6+3438 1.74 ± 0.21 1.708±0.084 4300.1 205.8
131503.4-423649 198.76413 -42.61381 0.1051 1315.0-4236 0.711 ± 0.073 1.622±0.071 7598.8 204.6
095409.9+491459 148.54108 49.24986 0.412 0954.2+4913 0.398 ± 0.055 1.568±0.092 7683.6 202.1
194934.2+090653 297.3925 9.11489 − 1949.5+0906 3.83 ± 0.43 1.919±0.086 3677.5 202.0
103346.4+370824 158.44333 37.14025 0.4481 1033.7+3708 19.29 ± 2.77 2.057±0.099 1341.4 201.6
080625.9+593107 121.608 59.51861 0.32 0806.5+5930 2.64 ± 0.35 1.853±0.095 2961.7 201.2
194356.2+211822 295.98433 21.30636 0.225 1944.0+2117 0.322 ± 0.042 1.412±0.079 15712. 200.2
042525.4+632001 66.35563 63.33386 0.275 0425.3+6319 0.933 ± 0.108 1.802±0.088 6829.4 199.7
124700.7+442318 191.75308 44.38856 0.62 1247.0+4421 1.54 ± 0.19 1.721±0.087 3837.8 198.1
184121.7+290940 280.34054 29.16133 0.185 1841.3+2909 0.799 ± 0.098 1.738±0.084 7363.2 197.1
235919.5-204756 359.83138 -20.79892 0.0961 2359.3-2049 6.84 ± 0.82 1.983±0.097 2121.9 196.8
171248.8+293116 258.20321 29.52133 0.423 1712.7+2932 2.03 ± 0.24 1.824±0.090 3916.0 195.4
114118.7+680429 175.32775 68.07489 0.575 1141.4+6805 1.28 ± 0.15 1.744±0.083 4209.3 195.0
073026.1+330722 112.60858 33.12303 0.111 0730.4+3308 3.91 ± 0.44 1.924±0.089 2918.6 194.1
014648.6-520233 26.70237 -52.04261 0.0981 0146.9-5202 7.46 ± 0.83 2.052±0.092 1983.0 192.4
012152.7-391544 20.46954 -39.26228 0.35 0121.8-3916 2.16 ± 0.25 1.926±0.096 3501.2 192.2
203923.5+521950 309.84796 52.33058 0.0531 2039.5+5218 1.14 ± 0.13 1.800±0.085 6468.0 191.8
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
021900.0+244520 34.75167 24.75572 − 0219.0+2443 2.49 ± 0.30 1.925±0.097 3674.8 191.3
213151.5-251558 322.96475 -25.26625 0.863 2131.7-2515 2.76 ± 0.33 1.857±0.090 3493.4 190.1
201428.6-004722 303.61933 -0.78967 0.2311 2014.3-0047 3.29 ± 0.37 1.933±0.092 3754.2 189.2
215015.5-141049 327.56463 -14.18053 0.221 2150.1-1410 1.92 ± 0.25 1.716±0.090 4219.8 187.4
000215.2-672653 0.56329 -67.44817 0.523 0002.1-6728 1.26 ± 0.15 1.835±0.091 4380.8 187.0
023109.3-575506 37.78863 -57.91833 0.0321 0231.2-5754 3.32 ± 0.36 2.057±0.097 2918.0 184.2
115520.5-341719 178.8355 -34.28883 − 1155.5-3418 1.20 ± 0.15 1.846±0.096 5336.6 184.1
055040.6-321616 87.66904 -32.27122 0.0691 0550.5-3216 2.31 ± 0.29 1.826±0.095 3467.0 183.6
011231.4-750617 18.13083 -75.10494 0.35 0112.8-7506 3.18 ± 0.36 1.934±0.087 2901.7 182.8
133021.5+444120 202.58971 44.68897 0.314 1330.3+4441 9.54 ± 1.12 2.084±0.095 1693.9 181.8
231905.1-420648 349.77462 -42.11344 0.0541 2319.1-4207 5.42 ± 0.65 1.977±0.095 2283.2 181.3
001411.5-502234 3.54771 -50.37636 0.012 0014.1-5022 4.34 ± 0.49 2.126±0.106 2545.1 180.1
075936.1+132117 119.90058 13.35494 0.34 0759.6+1321 1.69 ± 0.21 1.856±0.098 4319.9 179.0
080457.7-062426 121.24058 -6.40725 0.274 0804.9-0624 2.04 ± 0.26 1.825±0.091 4362.9 178.9
023341.0+065611 38.42079 6.93642 0.315 0233.5+0654 59.63 ± 7.62 2.309±0.105 989.04 177.2
191401.9+443832 288.50783 44.64228 0.285 1913.9+4439 3.18 ± 0.37 1.910±0.086 3102.8 176.5
201431.1+064852 303.6295 6.81458 0.3411 2014.5+0648 1.93 ± 0.25 1.831±0.098 4697.1 176.5
203451.1-420038 308.71283 -42.01061 0.295 2034.8-4200 3.71 ± 0.44 1.925±0.095 3016.2 176.4
015307.4+751742 28.28071 75.29522 − 0153.0+7517 3.14 ± 0.35 2.006±0.092 3337.5 176.1
085036.2+345522 132.65079 34.92297 0.1451 0850.5+3455 5.98 ± 0.71 1.989±0.099 2204.3 175.7
154458.9-664146 236.24533 -66.69636 0.235 1545.0-6642 0.642 ± 0.082 1.799±0.096 7448.8 174.8
043837.1-732921 69.65446 -73.48933 0.155 0438.0-7329 1.42 ± 0.17 1.884±0.095 4354.2 174.1
182854.7-241735 277.22796 -24.29308 0.055 1829.0-2417 10.72 ± 1.11 2.138±0.084 2664.3 172.8
061106.6+432357 92.77746 43.39925 0.285 0611.1+4325 2.04 ± 0.24 1.867±0.087 4127.7 171.9
001540.1+555144 3.91721 55.86242 0.155 0015.6+5551 0.953 ± 0.128 1.662±0.088 5870.8 171.3
012308.6+342048 20.78596 34.34681 0.271 0123.1+3421 0.643 ± 0.092 1.685±0.104 6441.1 169.6
043932.0-320052 69.88417 -32.01453 0.45 0439.4-3202 2.36 ± 0.30 1.888±0.098 3358.5 169.3
105534.4-012616 163.89317 -1.43781 0.334 1055.5-0125 3.02 ± 0.40 1.795±0.092 3344.3 169.1
180925.4+204131 272.35592 20.69197 0.283 1809.3+2042 4.81 ± 0.59 1.96 ±0.096 2724.9 168.7
015624.5-242003 29.10225 -24.33436 − 0156.3-2420 3.40 ± 0.40 2.007±0.099 2909.2 168.6
093514.8-173658 143.81158 -17.61633 0.295 0935.3-1736 1.42 ± 0.19 1.915±0.105 5081.4 168.5
013113.8+554513 22.80758 55.75361 0.0361 0131.2+5547 5.29 ± 0.57 2.060±0.092 2894.6 167.8
153311.3+185429 233.29688 18.90808 0.3051 1533.2+1855 1.22 ± 0.16 1.753±0.100 4963.3 166.8
124149.4-145558 190.45583 -14.93289 0.443 1241.8-1456 2.27 ± 0.28 1.837±0.088 3897.8 166.7
184919.5-164724 282.33108 -16.79 0.165 1849.2-1647 2.11 ± 0.25 1.848±0.091 4991.4 166.4
022304.5+682154 35.76883 68.36522 0.235 0223.0+6821 2.98 ± 0.32 2.047±0.086 3919.8 166.4
151838.9+404500 229.66204 40.75006 0.0651 1518.6+4044 2.13 ± 0.28 1.868±0.099 3188.4 165.5
142238.9+580155 215.66196 58.03211 0.6381 1422.6+5801 0.882 ± 0.118 1.750±0.094 4741.7 165.4
060408.1-481725 91.03587 -48.29033 0.234 0604.1-4816 0.986 ± 0.142 1.747±0.105 5014.9 165.0
140609.6-250809 211.54 -25.13589 − 1406.1-2508 7.96 ± 0.97 2.024±0.094 2128.9 164.9
031250.3+361519 48.20954 36.25544 0.0711 0312.9+3614 2.10 ± 0.27 1.847±0.092 3960.7 164.8
194422.4-452331 296.09333 -45.39217 0.215 1944.4-4523 0.549 ± 0.085 1.525±0.095 7020.6 163.8
235825.2+382856 359.60496 38.48236 0.245 2358.3+3830 8.48 ± 0.97 2.149±0.100 2114.3 163.3
001827.8+294730 4.61579 29.79189 0.12 0018.4+2946 0.945 ± 0.133 1.665±0.094 5379.7 163.1
215123.2+415633 327.84675 41.94275 0.15 2151.4+4156 3.29 ± 0.39 1.960±0.088 3464.3 162.6
073326.8+515355 113.36163 51.89886 0.095 0733.4+5152 1.05 ± 0.14 1.737±0.096 4748.6 162.0
021230.5-350330 33.12708 -35.05836 0.3932 0212.4-3502 5.94 ± 0.70 2.084±0.106 2166.6 161.8
094022.4+614826 145.0935 61.80733 0.211 0940.4+6148 1.48 ± 0.22 1.789±0.107 3677.1 161.5
144236.0-462301 220.65167 -46.38383 0.1031 1442.6-4623 4.82 ± 0.57 1.963±0.088 2926.1 161.0
015646.0-474417 29.19171 -47.73811 0.224 0156.8-4744 15.52 ± 1.95 2.147±0.105 1378.3 160.8
091230.1+155527 138.12754 15.92439 0.2121 0912.5+1556 0.978 ± 0.136 2.053±0.106 5611.8 160.7
074716.2+851208 116.81767 85.20244 0.285 0748.3+8511 0.75 ± 0.097 1.693±0.085 5192.8 160.5
205528.2-002117 313.86758 -0.35472 0.441 2055.4-0020 1.62 ± 0.22 1.832±0.104 4676.4 160.0
020917.1+444946 32.32121 44.82956 0.275 0209.3+4449 2.42 ± 0.31 1.794±0.088 3345.7 159.9
064435.1+603851 101.14879 60.64753 0.335 0644.6+6039 3.62 ± 0.45 1.988±0.098 2660.6 159.8
044240.7+614039 70.66938 61.67769 0.185 0442.7+6142 1.78 ± 0.21 1.999±0.106 4580.7 159.4
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
044018.6-245933 70.07762 -24.99267 0.62 0440.2-2458 0.481 ± 0.072 1.647±0.102 7277.5 159.0
080102.1+644449 120.25892 64.74711 0.22 0801.1+6444 3.09 ± 0.40 1.918±0.096 2618.4 158.9
150716.4+172103 226.81842 17.35092 0.5651 1507.2+1721 1.92 ± 0.24 1.896±0.097 3967.2 158.8
121323.1-261807 183.34637 -26.30214 0.2781 1213.3-2618 1.23 ± 0.17 1.753±0.101 4982.2 158.4
100656.5+345445 151.73529 34.91256 0.6121 1007.0+3455 1.39 ± 0.19 1.791±0.102 3949.0 158.2
070014.3+130424 105.05963 13.07344 0.215 0700.2+1304 4.73 ± 0.59 1.924±0.092 2841.6 157.4
193419.6+600139 293.58175 60.02764 − 1934.2+6002 2.24 ± 0.27 1.896±0.091 3288.4 156.1
153941.0-112835 234.92167 -11.47644 0.225 1539.7-1127 1.92 ± 0.25 1.812±0.097 4629.9 155.4
052846.1-592003 82.19192 -59.33433 1.132 0528.7-5920 5.36 ± 0.69 1.999±0.101 2155.1 155.4
050339.6+451659 75.91487 45.28317 0.255 0503.6+4518 3.02 ± 0.35 1.942±0.091 4180.8 155.0
074724.7-492633 116.85308 -49.44253 − 0747.5-4927 11.90 ± 1.64 2.108±0.105 1818.6 154.5
114600.8-063854 176.50354 -6.64858 0.375 1146.0-0638 0.951 ± 0.136 1.697±0.097 5578.3 153.5
113755.6-171042 174.48175 -17.17836 0.61 1137.9-1708 1.12 ± 0.16 1.675±0.097 4974.5 153.4
123123.1+142124 187.84962 14.35678 0.2561 1231.5+1421 1.60 ± 0.23 1.817±0.108 4195.7 153.3
224340.0-123059 340.91792 -12.51647 0.2261 2243.7-1231 3.901 ± 0.53 1.939±0.106 2933.5 152.9
060015.0+124343 90.0625 12.72867 0.125 0600.3+1244 0.388 ± 0.058 1.531±0.095 11246.8 152.4
143959.5-234141 219.99775 -23.69472 0.255 1440.0-2343 4.27 ± 0.52 1.973±0.102 2910.1 152.2
003020.4-164713 7.58508 -16.78694 0.2371 0030.2-1647 1.47 ± 0.20 1.721±0.094 4143.7 151.6
122019.1-371414 185.08254 -37.23728 0.285 1220.2-3713 4.01 ± 0.51 1.980±0.100 2792.4 151.6
001356.0-185406 3.4835 -18.90181 0.0941 0013.9-1854 3.75 ± 0.52 1.948±0.109 2609.2 149.8
020020.9-410935 30.08725 -41.15992 0.52 0200.3-4109 1.83 ± 0.25 1.860±0.103 3419.3 148.6
134105.0+395945 205.27125 39.99597 0.1721 1341.2+3958 2.24 ± 0.34 1.804±0.109 2946.9 148.5
030515.1-160816 46.31283 -16.13794 0.315 0305.1-1608 1.06 ± 0.15 1.763±0.107 4963.6 148.1
153447.0+371554 233.69667 37.26519 0.1431 1534.8+3716 2.28 ± 0.30 2.052±0.121 3305.7 147.5
023248.6+201717 38.2025 20.28814 0.1391 0232.8+2018 0.739 ± 0.109 1.721±0.105 6348.9 147.5
023734.0-360328 39.39183 -36.05789 0.4111 0237.6-3602 1.78 ± 0.24 1.865±0.099 3718.0 147.4
121511.0+073204 183.79575 7.53464 0.1371 1215.1+0731 0.958 ± 0.141 1.702±0.100 5267.9 145.9
071218.9+571948 108.07871 57.33014 0.0952 0712.4+5724 20.93 ± 2.17 2.580±0.134 1337.9 145.1
200227.3-711936 300.61363 -71.32672 0.215 2002.4-7119 0.461 ± 0.067 1.694±0.102 7304.2 145.1
184229.8-584157 280.62429 -58.69931 0.335 1842.4-5840 0.425 ± 0.066 1.588±0.101 7897.2 144.7
022314.2-111738 35.80933 -11.29397 0.23 0223.1-1117 2.02 ± 0.28 1.889±0.108 3466.0 144.7
101620.7-424722 154.08613 -42.78961 0.255 1016.1-4247 1.05 ± 0.14 1.838±0.094 5560.4 144.1
003908.2-222001 9.78421 -22.33372 0.0641 0039.1-2219 1.57 ± 0.22 1.748±0.104 3772.8 143.6
050727.3-334635 76.86363 -33.7765 0.392 0507.4-3346 0.677 ± 0.102 1.650±0.099 5836.5 143.0
072348.3+205130 110.95142 20.85856 0.215 0723.7+2050 2.94 ± 0.52 1.704±0.105 2774.5 142.3
021632.1+231450 34.13367 23.24728 0.2881 0216.5+2313 1.98 ± 0.28 1.832±0.102 3736.9 142.0
080204.1+100637 120.52004 10.11047 0.573 0802.0+1006 4.39 ± 0.56 2.058±0.108 2598.1 141.9
035856.0-305447 59.73375 -30.91328 0.652 0359.0-3053 2.88 ± 0.41 1.935±0.113 2750.6 141.4
120412.1+114555 181.0505 11.76539 0.2961 1204.0+1146 1.89 ± 0.27 1.854±0.109 3887.6 141.4
050601.7-382055 76.50696 -38.34875 0.1821 0505.8-3817 11.85 ± 1.93 1.940±0.105 1363.0 140.8
153500.8+532037 233.75333 53.34369 0.593 1535.0+5320 0.871 ± 0.124 1.709±0.099 4614.7 139.4
060635.7-472954 91.64892 -47.49856 0.0371 0606.5-4730 4.32 ± 0.57 1.976±0.104 2471.7 136.7
182021.0+362343 275.08742 36.39531 0.335 1820.3+3624 0.866 ± 0.129 1.734±0.107 5099.2 136.6
203649.5-332830 309.20621 -33.47514 0.231 2036.9-3329 0.560 ± 0.083 1.612±0.102 7721.2 136.6
062636.7-425806 96.65296 -42.96833 0.275 0626.4-4259 1.54 ± 0.21 1.847±0.099 4043.8 134.1
074722.2+090548 116.84238 9.09667 0.285 0747.5+0905 5.58 ± 0.76 2.064±0.115 2276.6 133.8
093623.1-211039 144.09633 -21.17769 0.533 0936.3-2111 1.94 ± 0.26 1.867±0.103 3768.4 132.2
211522.0+121802 318.84167 12.30072 0.285 2115.2+1218 2.88 ± 0.38 1.988±0.113 3291.5 131.9
050639.1-085801 76.66625 -8.96717 0.285 0506.7-0857 6.97 ± 0.92 2.105±0.111 2193.2 131.6
210844.7-025034 317.18637 -2.84278 0.151 2108.7-0250 6.20 ± 0.85 2.052±0.116 2251.5 130.9
115633.2-225004 179.13842 -22.8345 − 1156.6-2248 3.93 ± 0.53 2.057±0.114 2852.7 130.1
002635.6-460109 6.64838 -46.01936 0.255 0026.6-4600 2.24 ± 0.31 1.880±0.106 2976.1 129.8
005916.9-015017 14.8205 -1.83819 0.1141 0059.3-0152 0.878 ± 0.141 1.701±0.111 5331.9 129.6
112552.0-074220 171.46658 -7.70581 0.2791 1125.9-0742 1.88 ± 0.27 1.926±0.116 3937.1 129.1
113209.3-473853 173.03858 -47.64814 0.215 1132.2-4736 4.30 ± 0.55 2.015±0.098 2762.0 128.9
204201.9-731913 310.508 -73.32042 0.315 2041.8-7319 1.64 ± 0.25 1.827±0.111 3519.9 128.7
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
123623.0+390000 189.09588 39.00025 0.3891 1236.3+3858 2.31 ± 0.33 1.932±0.122 2894.0 127.6
142725.9-182303 216.85804 -18.38436 0.365 1427.4-1823 2.93 ± 0.41 1.924±0.107 3204.2 126.9
220941.7-045110 332.42371 -4.85286 0.2555 2209.7-0451 1.87 ± 0.26 1.912±0.105 4071.9 126.8
152603.2-083146 231.51321 -8.52958 0.355 1526.1-0831 2.31 ± 0.30 1.977±0.101 3788.3 125.4
211011.2-861847 317.54658 -86.31322 0.315 2109.8-8618 0.429 ± 0.067 1.750±0.108 7141.1 123.7
200204.2-573645 300.51742 -57.61258 0.265 2001.9-5737 5.49 ± 0.67 2.189±0.111 2299.0 123.4
121606.2+092909 184.02588 9.486 0.0941 1216.1+0930 5.54 ± 0.79 1.995±0.108 2183.7 123.4
105125.4+394325 162.85567 39.72381 0.4971 1051.4+3942 0.699 ± 0.108 1.721±0.105 5416.0 123.0
171921.5+120721 259.83958 12.12275 0.345 1719.3+1205 0.634 ± 0.092 1.877±0.118 7478.6 122.4
210415.9+211808 316.06633 21.30228 0.365 new 1.32 ± 0.23 1.919±0.142 5000.0 122.3
164014.9+685234 250.06225 68.87614 0.265 1640.3+6850 2.24 ± 0.31 1.994±0.107 2875.8 122.1
104203.0-412929 160.5125 -41.49164 0.255 1042.1-4128 1.55 ± 0.22 1.847±0.105 4003.2 122.1
033223.8+822645 53.09904 82.44586 − 0333.1+8227 3.48 ± 0.55 1.892±0.103 2328.0 121.9
090038.7+674223 135.16121 67.70647 − 0901.2+6742 86.42 ± 12.8 2.662±0.134 738.8 121.9
072259.7-073134 110.74867 -7.52631 0.175 0723.0-0732 5.07 ± 0.66 2.083±0.110 2983.2 121.7
000835.4-233927 2.14742 -23.65772 0.1471 0008.4-2339 0.593 ± 0.098 1.708±0.115 6084.1 121.5
093754.7-143350 144.478 -14.56397 0.275 0937.9-1434 1.63 ± 0.23 1.920±0.117 3997.8 120.9
025047.6+562935 42.69821 56.49322 0.275 0250.7+5630 2.89 ± 0.35 2.055±0.098 3981.0 120.5
113650.0+255052 174.20879 25.84786 0.1551 1136.8+2550 1.28 ± 0.19 1.863±0.112 4148.8 120.4
202630.8+764448 306.62829 76.74675 0.295 2026.1+7645 0.141 ± 0.023 1.609±0.101 13567.5 120.3
224017.1-524113 340.07379 -52.68717 0.255 2240.3-5241 1.00 ± 0.17 2.167±0.144 6321.5 120.2
133529.8-295038 203.874 -29.84414 0.512 1335.3-2949 4.74 ± 0.64 2.081±0.118 2471.2 119.9
081240.8+650911 123.17017 65.15308 0.235 0812.8+6507 1.96 ± 0.29 1.927±0.111 3190.2 119.3
080938.1+345537 122.41212 34.92703 0.0831 0809.6+3455 1.33 ± 0.21 1.837±0.122 3852.5 119.3
042218.3+195055 65.57642 19.84861 0.5161 0422.3+1951 3.74 ± 0.51 1.978±0.108 3334.0 119.2
131106.5+003510 197.77696 0.58611 0.4182 1311.0+0034 2.19 ± 0.34 2.061±0.147 3802.3 119.0
131532.6+113331 198.88592 11.55883 0.364 1315.5+1135 0.866 ± 0.133 1.781±0.107 5488.2 116.9
195547.9+021512 298.94942 2.25356 − 1955.7+0214 0.832 ± 0.130 1.872±0.120 6514.6 116.1
160339.5+500955 240.91458 50.16536 0.44 1603.8+5009 1.30 ± 0.18 1.893±0.109 3826.4 116.0
210421.9-021238 316.09138 -2.21081 0.453 2104.3-0212 0.496 ± 0.085 1.671±0.118 7223.5 115.5
183806.7-600032 279.52808 -60.00892 0.185 1838.0-5959 1.73 ± 0.25 1.917±0.110 3854.7 115.0
031423.1+061956 48.59962 6.33239 0.622 0314.3+0620 1.50 ± 0.24 1.747±0.111 4408.2 113.8
041458.1-533943 63.74217 -53.66219 − 0414.8-5338 0.207 ± 0.036 1.717±0.122 10526.6 113.1
191052.1+285624 287.71721 28.94008 0.35 1910.8+2856 0.935 ± 0.147 1.750±0.106 5479.1 112.6
055026.6-435703 87.61075 -43.95089 0.45 0550.5-4356 0.843 ± 0.134 1.812±0.118 4802.6 112.6
134042.0-041006 205.17508 -4.16856 0.255 1340.8-0409 5.82 ± 0.78 2.053±0.113 2278.0 111.2
021905.5-172512 34.77287 -17.42025 0.1281 0219.1-1724 4.38 ± 0.63 2.072±0.126 2426.7 110.8
214226.5+365949 325.61037 36.99714 0.245 2142.4+3659 1.72 ± 0.27 1.846±0.116 3917.5 110.1
171405.4-202752 258.52267 -20.46456 0.095 1714.0-2029 0.263 ± 0.039 1.570±0.103 13307.8 110.1
205456.8+001537 313.73687 0.26053 0.1511 2054.8+0015 1.30 ± 0.09 1.640±0.045 4357.6 109.8
140659.2+164207 211.74662 16.70217 0.543 1406.9+1643 0.983 ± 0.153 1.800±0.113 4800.3 106.2
141029.6+282055 212.62317 28.34881 0.5211 1410.4+2820 6.48 ± 0.95 2.052±0.122 1838.6 106.2
072547.9-054832 111.4495 -5.809 − 0725.7-0549 1.69 ± 0.25 1.916±0.118 4439.9 105.9
085802.9-313038 134.51208 -31.51064 0.345 0858.0-3130 0.837 ± 0.142 1.730±0.116 5870.0 104.8
095304.3-765802 148.26812 -76.96722 0.255 0953.4-7659 0.602 ± 0.093 1.866±0.121 6582.4 104.4
184847.1+424539 282.19633 42.76097 0.45 1848.9+4247 2.13 ± 0.30 2.045±0.118 3270.0 104.1
100234.0+221615 150.64337 22.27083 0.44 1002.5+2215 0.979 ± 0.161 1.810±0.127 4796.1 104.1
165249.9+402310 253.208 40.38617 0.313 1652.7+4024 0.996 ± 0.146 1.918±0.112 5283.6 103.8
180732.2+642926 271.88408 64.49064 0.2391 1807.2+6429 2.108 ± 0.31 1.986±0.118 2833.5 102.8
062040.0+264331 95.16687 26.72553 0.145 0620.7+2643 0.138 ± 0.028 1.377±0.125 15250.4 102.5
024151.4-160333 40.46404 -16.05925 0.375 0241.9-1603 1.43 ± 0.25 1.787±0.125 3554.6 102.4
204150.2-373339 310.45929 -37.56106 0.0981 2041.9-3735 3.09 ± 0.46 1.956±0.116 2928.3 102.2
082904.8+175415 127.27012 17.90442 0.0891 0829.0+1755 9.85 ± 1.50 2.186±0.127 1706.9 101.6
083133.1+174630 127.88771 17.77519 0.34 0831.5+1747 1.17 ± 0.19 1.957±0.130 4390.9 101.3
043307.5+322840 68.28142 32.47797 − 0433.1+3227 0.892 ± 0.143 1.843±0.122 5871.0 101.0
050650.1+032358 76.70892 3.39964 0.325 0506.9+0323 1.888 ± 0.31 1.904±0.121 3719.5 100.1
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
070912.5-152703 107.30213 -15.45097 0.15 0709.2-1527 0.756 ± 0.121 1.727±0.108 7399.8 100.0
035309.5+565430 58.28975 56.90853 − 0353.0+5654 2.73 ± 0.35 2.237±0.113 3752.9 99.8
064443.7-285116 101.18225 -28.85458 0.354 0644.6-2853 1.24 ± 0.18 1.899±0.111 4628.9 99.4
182419.0+430949 276.07929 43.16375 0.4871 1824.5+4311 0.707 ± 0.115 1.842±0.117 5235.9 99.4
081917.6-075626 124.82325 -7.94056 0.374 0819.4-0756 0.617 ± 0.109 1.767±0.133 6346.3 98.6
035028.0-514454 57.61792 -51.74842 0.325 0350.4-5144 0.867 ± 0.145 1.855±0.124 4211.8 98.2
025111.5-183112 42.798 -18.52019 0.55 0251.1-1830 0.461 ± 0.083 1.634±0.116 6462.7 97.6
213314.4+252859 323.30983 25.48306 0.2941 2133.1+2529 2.02 ± 0.37 1.852±0.129 3321.2 97.5
170409.6+123421 256.03992 12.57269 0.42 1704.2+1234 32.22 ± 5.25 2.276±0.128 1113.2 97.5
191809.6+375313 289.54017 37.88697 − 1918.1+3752 2.95 ± 0.40 2.121±0.113 3088.3 97.4
120837.1+612106 182.15471 61.35178 0.2751 1208.4+6121 0.992 ± 0.164 1.881±0.131 3789.3 97.2
235955.0+314600 359.98042 31.76667 0.335 new 0.854 ± 0.138 1.854±0.121 5000.0 96.8
215936.1-461953 329.90058 -46.33164 0.45 2159.6-4620 0.480 ± 0.082 1.677±0.121 6445.5 96.0
042011.0-601505 65.04592 -60.25153 0.335 0420.3-6016 2.27 ± 0.40 1.856±0.122 2530.5 95.7
134240.3+093911 205.668 9.65319 0.434 1342.6+0944 6.43 ± 0.91 2.181±0.130 2040.6 95.3
000949.7-431650 2.45729 -43.28058 0.234 0009.8-4317 5.09 ± 0.75 2.215±0.144 1959.5 95.3
224642.1-520640 341.67533 -52.11119 0.09791 2246.7-5207 0.227 ± 0.043 1.602±0.128 9127.4 95.1
122644.2+063853 186.68425 6.64808 0.5831 1226.7+0637 0.525 ± 0.097 1.715±0.127 6054.6 94.7
143950.9-395518 219.96192 -39.92189 − 1439.9-3953 2.98 ± 0.46 2.025±0.132 3077.9 93.9
154712.1-280221 236.80054 -28.03931 0.284 1547.3-2802 2.16 ± 0.37 1.820±0.120 3564.1 93.8
201503.1+162227 303.76587 16.37422 0.255 2015.0+1621 15.26 ± 2.41 2.214±0.124 1619.2 93.5
104651.5-253545 161.7145 -25.59603 0.251 1046.8-2534 0.591 ± 0.100 1.788±0.119 6269.3 93.5
023410.3-062825 38.54283 -6.47383 0.73 0234.3-0628 2.20 ± 0.33 2.005±0.124 3131.3 93.1
050335.0-111506 75.89754 -11.25172 0.43 0503.5-1116 0.899 ± 0.151 1.870±0.118 5150.7 92.9
095929.9+212321 149.87454 21.38917 0.361 0959.4+2120 5.55 ± 1.03 1.985±0.136 1967.9 92.5
162625.9+351341 246.60775 35.22819 0.4981 1626.3+3514 0.472 ± 0.091 1.617±0.122 5404.5 92.3
092542.9+595816 141.42871 59.97117 0.73 0925.7+5959 0.708 ± 0.118 1.814±0.118 4518.3 92.2
073927.4-672136 114.86412 -67.36011 0.535 0739.8-6722 2.25 ± 0.33 2.091±0.132 3233.9 91.8
204006.6-462018 310.02758 -46.33833 0.315 2040.1-4621 0.871 ± 0.142 1.739±0.110 4985.5 91.6
224938.5-594422 342.41029 -59.73969 0.295 2249.7-5944 3.12 ± 0.45 2.274±0.148 2498.9 91.5
065010.3-514421 102.54304 -51.73942 0.315 0650.2-5144 0.420 ± 0.074 1.781±0.127 6719.3 91.5
160620.9+563017 241.58696 56.50486 0.451 1606.3+5629 0.298 ± 0.054 1.784±0.133 7033.1 91.1
224123.5+294247 340.34812 29.71317 0.485 2241.3+2943 0.295 ± 0.059 1.904±0.152 8666.2 90.7
011050.0-125503 17.70825 -12.91764 0.231 0110.7-1254 2.23 ± 0.35 2.136±0.154 3186.8 90.6
114141.1-140754 175.42417 -14.13183 0.325 1141.5-1408 4.53 ± 0.87 1.871±0.123 2157.0 90.5
004348.7-111607 10.95271 -11.26861 0.2641 0043.7-1116 2.69 ± 0.44 1.912±0.127 2769.7 90.0
065610.7+423702 104.04442 42.61744 0.0591 0656.3+4235 0.770 ± 0.133 2.027±0.133 5740.3 90.0
154946.0-304501 237.44292 -30.75031 − 1549.8-3044 0.877 ± 0.146 1.878±0.128 5330.6 89.4
215305.3-004230 328.27217 -0.70844 0.3411 2153.1-0041 0.374 ± 0.071 1.797±0.141 8245.7 89.1
005758.4+632639 14.49325 63.44425 0.185 0057.9+6326 0.175 ± 0.030 1.584±0.123 14527.7 89.0
150842.7+270909 227.17787 27.1525 0.271 1508.8+2708 2.11 ± 0.36 1.912±0.137 3018.4 88.9
104857.1+500945 162.24004 50.16256 0.4031 1049.7+5011 12.68 ± 1.74 2.478±0.153 1359.3 88.3
141612.2-241813 214.05071 -24.30372 0.1361 1416.1-2417 1.26 ± 0.21 1.859±0.116 4273.2 88.0
195800.5+243806 299.502 24.635 − 1958.1+2438 1.96 ± 0.27 2.072±0.108 5326.7 87.7
013241.1-080404 23.17138 -8.06803 0.1491 0132.7-0804 1.58 ± 0.26 1.899±0.124 3647.4 87.6
160519.1+542059 241.32942 54.34997 0.2121 1605.5+5423 1.28 ± 0.22 1.836±0.118 3172.1 87.5
144128.0-193552 220.3665 -19.59789 − 1441.4-1934 0.860 ± 0.147 1.754±0.113 5129.2 87.1
052902.6+093435 82.26067 9.5765 0.35 0529.1+0935 1.88 ± 0.29 2.034±0.137 4198.4 86.3
125820.8+612045 194.58671 61.34597 0.2241 1258.3+6121 1.49 ± 0.23 2.075±0.127 3090.3 86.2
092837.4+404845 142.156 40.81258 0.553 0928.5+4048 2.06 ± 0.34 2.032±0.142 2746.9 86.2
121945.0+044622 184.93738 4.77289 0.284 1219.7+0444 2.37 ± 0.39 2.054±0.145 3144.9 86.2
185024.0+263153 282.60013 26.53156 0.225 1850.5+2631 0.349 ± 0.071 1.608±0.132 7765.8 85.9
145543.7-760052 223.93204 -76.0145 − 1455.8-7601 0.860 ± 0.138 1.977±0.124 4910.8 85.2
105707.4+551032 164.281 55.17558 0.73 1057.2+5510 0.539 ± 0.097 1.771±0.129 4933.5 84.8
232538.0+164642 351.40879 16.77856 0.255 2325.6+1644 2.40 ± 0.39 1.989±0.127 2995.8 84.4
035305.0-362308 58.27096 -36.38567 0.315 0352.9-3623 0.371 ± 0.071 1.556±0.114 6484.7 84.4
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
095419.6-251958 148.58183 -25.33289 0.325 0954.2-2520 0.773 ± 0.135 1.922±0.142 5213.0 84.3
143441.5+664026 218.67275 66.67403 0.355 1434.8+6640 0.246 ± 0.050 1.593±0.132 6578.8 84.0
015325.9+711506 28.35771 71.25178 0.021 0153.4+7114 0.537 ± 0.089 1.841±0.122 6767.5 83.9
010956.6-402050 17.48571 -40.34747 0.3131 0110.0-4019 0.998 ± 0.169 1.866±0.125 4039.0 83.4
211754.1-324328 319.47879 -32.7245 0.2151 2117.8-3243 2.92 ± 0.48 2.044±0.152 3084.4 83.2
020838.2+352312 32.159 35.38692 0.3181 0208.6+3523 1.05 ± 0.18 1.839±0.128 4282.0 83.2
134029.8+441004 205.12421 44.16778 0.541 1340.5+4409 0.250 ± 0.049 1.712±0.141 8069.2 83.2
053810.4-390842 84.54317 -39.14514 0.274 0538.2-3910 1.44 ± 0.24 1.898±0.125 3483.0 82.7
035308.5+825631 58.28525 82.94203 0.0692 0353.7+8257 0.196 ± 0.035 1.764±0.121 9108.8 82.3
011501.7-340027 18.75717 -34.00756 0.4821 0114.9-3400 0.167 ± 0.034 1.642±0.139 10327.9 82.0
032647.3-340447 51.69729 -34.07994 0.515 0326.7-3404 3.51 ± 0.58 2.055±0.134 2191.8 81.9
222028.7+281355 335.11967 28.23214 0.155 2220.5+2813 2.57 ± 0.41 1.959±0.118 2975.4 81.9
210936.1+395513 317.40058 39.92042 − 2109.6+3954 0.196 ± 0.035 1.548±0.107 13253.6 81.9
175713.1+703337 269.30446 70.5605 0.4071 1757.0+7032 0.321 ± 0.058 1.805±0.130 7827.6 81.6
070947.1-300905 107.44962 -30.15158 − 0709.7-3009 1.64 ± 0.28 1.887±0.126 3772.7 81.1
064710.0-513547 101.79183 -51.59661 0.225 0647.0-5138 0.595 ± 0.118 1.670±0.131 5189.1 80.9
080015.5+561107 120.06471 56.18547 0.385 0800.3+5611 2.24 ± 0.37 1.999±0.131 2644.2 80.9
221108.3-000302 332.78471 -0.05064 0.3621 2211.0-0003 0.957 ± 0.170 1.884±0.131 4921.2 80.9
065845.0+063711 104.68758 6.61986 0.235 0658.6+0636 2.32 ± 0.50 1.704±0.115 3031.0 80.6
122307.2+110038 185.78017 11.01058 0.54 1223.0+1100 2.38 ± 0.42 1.864±0.121 2863.2 80.0
135117.5-153016 207.82271 -15.50444 0.255 1351.4-1529 2.86 ± 0.45 2.072±0.135 2984.9 80.0
091651.9+523828 139.21642 52.64119 0.191 0916.7+5238 0.777 ± 0.139 1.880±0.130 4042.9 79.8
152810.8-673056 232.04512 -67.51564 − 1528.4-6729 1.14 ± 0.04 1.972±0.030 4469.1 79.5
034819.9+603508 57.08275 60.58572 − 0348.2+6035 0.338 ± 0.057 1.853±0.131 9198.6 78.6
202143.9-722611 305.43275 -72.43661 0.295 2022.0-7224 0.560 ± 0.103 1.784±0.123 5157.5 78.6
020226.4+084913 30.61013 8.82044 0.355 0202.4+0849 0.847 ± 0.153 1.860±0.125 5034.3 78.5
150525.0-824231 226.35587 -82.70864 0.395 1505.5-8241 0.809 ± 0.106 1.770±0.087 4326.9 78.2
110938.5+373611 167.41046 37.60325 0.3981 1109.6+3735 0.594 ± 0.106 1.763±0.133 6056.8 78.0
071745.1-552022 109.43775 -55.33944 − 0717.7-5519 0.895 ± 0.096 1.906±0.079 4609.9 77.8
004013.1+405004 10.05754 40.83458 0.245 0040.3+4050 0.851 ± 0.171 1.745±0.144 4425.9 77.4
093037.6+495025 142.65654 49.84044 0.1871 0930.5+4951 0.356 ± 0.067 1.765±0.148 7112.3 77.3
102432.4-454426 156.13487 -45.74081 0.375 1024.5-4543 0.986 ± 0.171 1.931±0.134 4659.9 77.1
021358.7-695137 33.49454 -69.86028 0.345 0213.8-6949 0.16 ± 0.033 1.595±0.138 9080.6 76.9
044127.5+150455 70.36446 15.08211 0.1091 0441.5+1505 2.14 ± 0.37 2.090±0.136 3990.5 76.3
133102.9+565541 202.76213 56.92822 0.271 1331.0+5653 0.491 ± 0.098 1.741±0.141 4875.0 76.3
104058.4+134150 160.24325 13.69739 0.73 1041.0+1342 0.650 ± 0.126 1.721±0.128 5217.5 76.2
044328.4-415156 70.86833 -41.86558 0.34 0443.4-4152 1.08 ± 0.20 1.821±0.133 3635.0 76.2
005931.5-351049 14.88112 -35.18031 0.314 0059.5-3512 2.30 ± 0.40 1.962±0.136 2533.9 76.1
120055.1-143039 180.22963 -14.51103 0.485 1200.8-1429 2.29 ± 0.39 2.139±0.140 3248.2 75.7
104756.9-373730 161.98725 -37.62522 − 1047.9-3738 0.884 ± 0.156 1.860±0.135 4692.0 75.2
095224.1+750213 148.10058 75.03708 0.1811 0952.2+7503 0.048 ± 0.010 1.587±0.145 17090.0 75.1
074929.6+745144 117.37317 74.86242 0.6072 0749.7+7450 1.61 ± 0.27 2.198±0.158 3032.1 75.1
030416.3-283218 46.06804 -28.53836 0.42 0304.4-2833 0.429 ± 0.084 1.696±0.136 6034.5 75.0
003358.8+390631 8.49508 39.10881 0.585 0033.9+3858 69.78 ± 10.8 2.739±0.177 791.1 74.6
185813.4+432451 284.55596 43.41442 0.175 1858.3+4321 8.682 ± 1.55 2.166±0.145 1596.0 74.6
111717.5+000633 169.32308 0.10931 0.4511 new 0.785 ± 0.150 1.763±0.138 5000.0 74.3
122014.5-245948 185.06054 -24.99683 0.485 1220.1-2458 0.714 ± 0.136 2.079±0.162 5467.7 73.7
100612.2+644011 151.55092 64.66989 0.394 1006.5+6440 0.928 ± 0.184 1.854±0.138 3594.5 73.4
042013.4+401121 65.05596 40.18922 0.145 0420.2+4012 1.10 ± 0.19 1.824±0.121 5076.1 73.0
053626.9-254748 84.11204 -25.79672 − 0536.5-2548 2.05 ± 0.36 1.971±0.139 2885.7 72.8
122337.0-303250 185.90421 -30.54725 0.265 1223.6-3032 0.458 ± 0.094 1.709±0.146 6380.1 72.5
085930.6+621730 134.87762 62.29178 0.384 0859.4+6218 10.51 ± 2.30 2.060±0.142 1236.3 72.1
082051.2+235345 125.21329 23.89589 0.4021 0820.9+2353 4.39 ± 0.85 1.991±0.143 2056.7 71.8
050141.2+304825 75.4215 30.80711 0.315 0501.7+3048 0.817 ± 0.136 1.833±0.120 5648.4 71.7
004334.1-044300 10.89217 -4.71678 0.483 0043.5-0442 1.21 ± 0.22 1.972±0.155 4035.9 71.6
102339.8+300057 155.91567 30.01608 0.4331 1023.8+3002 0.839 ± 0.164 1.855±0.154 4228.1 71.4
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
175949.2+703719 269.955 70.62194 − 1800.1+7037 1.66 ± 0.30 2.049±0.134 3282.2 71.3
122358.1+795328 185.99192 79.89117 0.295 1223.9+7954 0.390 ± 0.073 1.881±0.152 5732.7 71.3
014833.8+012901 27.14083 1.48372 0.942 0148.6+0127 5.17 ± 0.95 2.120±0.163 1983.6 71.2
081751.0+324340 124.46246 32.728 0.324 0817.8+3243 1.78 ± 0.345 2.051±0.151 3220.1 70.6
191803.6+033031 289.515 3.50864 0.235 1918.0+0331 0.424 ± 0.083 1.630±0.125 9022.0 70.2
040928.1+320246 62.36879 32.04611 0.285 0409.4+3201 1.71 ± 0.32 1.904±0.135 3486.0 70.1
033623.8-034738 54.09913 -3.79406 0.1621 0336.5-0348 0.319 ± 0.092 1.424±0.157 6396.0 69.9
060714.4-251859 91.80992 -25.31653 0.2751 0607.2-2518 1.79 ± 0.34 1.870±0.134 2929.1 69.8
180002.0+281045 270.0085 28.17936 0.445 1800.1+2812 0.478 ± 0.095 1.764±0.147 5688.0 69.6
104149.2+390119 160.45483 39.02211 0.211 1041.7+3902 1.59 ± 0.29 1.964±0.144 2984.2 69.5
214552.3+071927 326.46788 7.32425 0.2371 2145.7+0718 2.01 ± 0.43 1.909±0.159 2970.2 69.2
122327.5+082030 185.86458 8.34181 − 1223.5+0818 1.46 ± 0.27 1.906±0.137 3446.2 68.9
142412.4-175008 216.05146 -17.83569 0.0821 1424.1-1750 1.56 ± 0.27 1.947±0.133 3799.5 68.8
155053.3-082246 237.722 -8.37967 0.275 1550.8-0822 0.648 ± 0.120 1.851±0.146 6050.7 68.7
011555.5-274431 18.98108 -27.74206 0.73 0116.0-2745 0.350 ± 0.072 1.880±0.149 6862.7 68.3
001442.1+580201 3.67538 58.03367 0.355 0014.7+5801 0.246 ± 0.017 1.712±0.032 9809.6 68.2
094620.2+010451 146.58425 1.08103 0.5771 0946.2+0104 0.565 ± 0.112 1.870±0.157 6186.1 68.2
154150.1+141437 235.45871 14.24378 0.2231 1541.7+1413 1.08 ± 0.20 1.927±0.141 4186.7 68.0
221330.4-475425 333.37646 -47.907 − 2213.5-4754 0.693 ± 0.137 1.777±0.145 4521.5 67.7
083010.9+523027 127.5455 52.50756 0.2051 0830.0+5231 0.474 ± 0.122 1.650±0.153 4829.1 67.5
104303.8+005420 160.76604 0.90569 0.44 1042.9+0054 0.437 ± 0.086 1.733±0.139 6893.4 67.1
230848.7+542611 347.20308 54.43644 − new 0.255 ± 0.047 1.711±0.121 10000.0 66.9
213852.7-205347 324.71979 -20.89661 0.291 2138.8-2055 0.594 ± 0.120 1.815±0.153 5258.9 66.7
113105.3-094406 172.77196 -9.73511 0.335 1131.1-0944 1.89 ± 0.41 1.867±0.152 2948.6 65.6
224436.7+250343 341.15275 25.06197 0.364 2244.6+2502 7.47 ± 1.33 2.205±0.150 1718.5 65.5
002611.6-073115 6.54842 -7.52097 0.55 0026.1-0732 2.16 ± 0.40 2.017±0.149 2877.5 65.4
141927.5+044513 214.86454 4.75381 0.73 1419.3+0444 0.783 ± 0.162 1.747±0.138 4501.1 65.3
130145.7+405624 195.44021 40.94017 0.6493 1301.6+4056 1.76 ± 0.32 1.973±0.142 2759.3 65.3
091714.1-034314 139.31087 -3.72061 0.3081 0917.3-0342 0.307 ± 0.069 1.695±0.164 7377.6 65.1
184822.6+653657 282.09396 65.61597 0.3641 1848.5+6537 0.263 ± 0.054 1.739±0.151 6785.4 64.9
032009.2-704533 50.03833 -70.75917 0.375 0319.4-7045 0.502 ± 0.101 1.766±0.141 4922.6 64.9
040324.6-242947 60.85237 -24.49639 0.3571 0403.5-2437 22.35 ± 4.54 2.264±0.157 1039.8 64.7
203027.1-143917 307.61629 -14.65475 0.435 2030.5-1439 1.34 ± 0.30 1.726±0.148 3481.2 64.2
143211.6+764355 218.04842 76.73219 0.535 1432.8+7648 5.88 ± 1.34 1.983±0.145 1435.9 64.1
092401.0+053345 141.00437 5.56258 0.571 0924.0+0534 1.95 ± 0.42 1.906±0.161 3011.8 64.1
102703.0+060933 156.76417 6.15942 0.4491 1026.9+0608 0.217 ± 97.9 1.601±0.030 8861.5 64.0
081338.1-035716 123.40862 -3.95464 0.335 0813.7-0356 0.512 ± 0.106 1.739±0.137 6054.8 63.9
030433.9-005404 46.14142 -0.90119 0.5111 0304.5-0054 1.52 ± 0.28 2.027±0.154 3524.2 63.4
183201.0+382137 278.00408 38.36028 0.225 1831.9+3820 1.75 ± 0.30 2.197±0.146 3114.9 63.4
193412.8-241920 293.55321 -24.32233 0.235 1934.3-2419 0.871 ± 0.168 1.753±0.124 4783.2 63.3
050938.2-040045 77.40904 -4.01267 0.3041 0509.6-0402 1.63 ± 0.30 1.947±0.144 3623.9 62.8
164328.9-064619 250.8705 -6.77208 0.0821 1643.5-0646 2.82 ± 0.47 2.229±0.152 3477.9 62.8
070132.2+250953 105.384 25.16492 0.335 0701.5+2511 0.619 ± 0.168 1.640±0.176 4666.0 62.7
091429.1+684508 138.62379 68.75242 0.455 0914.5+6845 0.451 ± 0.084 1.904±0.144 5351.4 62.6
002201.0+000658 5.50396 0.11611 0.3061 0022.0+0006 0.058 ± 0.017 1.297±0.207 18064.9 62.5
152646.7-153026 231.6945 -15.50731 0.214 1526.7-1529 1.49 ± 0.26 2.028±0.149 3963.2 62.3
112405.3+204553 171.02229 20.76489 0.543 1124.0+2045 0.890 ± 0.173 1.949±0.161 4331.3 62.2
215214.0-120541 328.05879 -12.09478 0.1211 2152.0-1205 2.04 ± 0.37 2.256±0.169 3261.9 62.0
160218.1+305109 240.57533 30.85264 0.473 1602.2+3051 2.96 ± 0.51 2.274±0.169 2349.3 62.0
110357.3+261118 165.98871 26.18858 0.7122 1104.0+2611 2.51 ± 0.53 1.941±0.151 2331.3 62.0
040111.0-535458 60.29667 -53.91625 0.595 0401.0-5353 0.111 ± 0.026 1.731±0.161 11028. 61.5
015044.1-545005 27.68542 -54.83472 0.285 0150.6-5448 1.44 ± 0.29 1.904±0.142 2845.5 61.5
033050.0-240611 52.7085 -24.10328 0.435 0330.7-2408 0.982 ± 0.208 1.831±0.150 3613.5 61.2
180845.7+241905 272.19037 24.31825 0.455 1808.8+2419 2.36 ± 0.39 2.401±0.177 3084.5 61.1
114023.5+152809 175.09783 15.46942 0.241 1140.5+1528 0.208 ± 0.047 1.698±0.152 9341.9 60.5
021216.9-022155 33.07033 -2.36547 0.251 0212.2-0219 4.46 ± 0.89 2.059±0.160 1970.6 60.5
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
233113.0-030130 352.80404 -3.02511 0.354 2331.5-0258 1.12 ± 0.21 2.012±0.167 4160.6 60.0
180849.7+352042 272.20704 35.34519 0.225 1808.8+3522 3.30 ± 0.62 2.308±0.166 2482.3 59.9
141208.2+383521 213.03429 38.58922 0.454 1412.0+3836 0.620 ± 0.125 1.828±0.150 4436.7 59.5
232520.3-201212 351.33438 -20.20353 0.315 2325.2-2010 0.982 ± 0.216 1.772±0.156 3711.5 59.4
055959.3+640958 89.99717 64.16628 0.325 0559.9+6409 1.74 ± 0.34 1.984±0.142 2879.3 59.2
054906.9+325803 87.27862 32.96769 0.255 0549.0+3258 0.728 ± 0.146 1.831±0.135 5802.5 58.8
054106.9-485410 85.27883 -48.90286 0.65 0541.1-4854 1.09 ± 0.21 1.933±0.146 3583.5 58.6
162713.0+314956 246.80408 31.83228 0.581 1627.3+3148 0.627 ± 0.130 1.873±0.153 4787.0 58.4
125117.9+103907 192.8245 10.65197 0.2451 1251.2+1039 4.331 ± 0.79 2.136±0.153 2113.5 58.1
163146.7+414632 247.94467 41.77575 0.585 1631.8+4144 0.321 ± 0.070 1.727±0.152 5946.3 57.7
050305.8+653401 75.77429 65.56697 0.255 0502.9+6533 0.261 ± 0.064 1.613±0.161 6935.5 57.6
090133.8+671316 135.39088 67.22136 0.555 0901.5+6711 0.512 ± 0.101 2.094±0.172 5081.6 57.4
133612.1+231958 204.0505 23.33303 0.2671 1336.2+2320 1.64 ± 0.31 2.007±0.164 2983.2 57.4
223248.8-202226 338.20333 -20.37394 0.315 2232.6-2023 0.966 ± 0.282 1.572±0.149 3194.9 57.3
065200.6-480859 103.00237 -48.14981 0.45 0652.1-4813 1.95 ± 0.40 1.989±0.154 2770.2 57.1
191251.2-124919 288.21313 -12.82194 − 1912.7-1250 1.88 ± 0.33 2.145±0.150 4180.3 57.0
023536.7-293843 38.90283 -29.64528 0.354 0235.6-2939 0.653 ± 0.133 1.929±0.157 4685.4 57.0
020252.2-022320 30.71758 -2.38908 0.255 0202.9-0225 1.23 ± 0.25 1.935±0.174 3722.1 56.9
141133.0-072253 212.88879 -7.38144 0.325 1411.5-0723 1.12 ± 0.22 1.889±0.143 3942.8 56.8
201619.6+495324 304.08146 49.89014 − 2016.3+4953 0.188 ± 0.039 1.721±0.135 10489.3 56.7
021205.7-255758 33.02392 -25.96619 0.385 0212.2-2559 1.35 ± 0.29 1.829±0.143 3083.0 56.5
115853.0+081943 179.72167 8.32869 0.291 1158.9+0818 1.12 ± 0.22 1.891±0.153 3679.1 56.4
115912.6-143154 179.80263 -14.53189 0.485 1158.8-1430 0.413 ± 0.096 1.783±0.181 6672.9 56.2
095249.6+071330 148.20654 7.22503 0.315 0952.8+0712 1.75 ± 0.34 2.014±0.158 3045.7 55.9
083724.6+145820 129.35262 14.97239 0.2781 0837.3+1458 0.609 ± 0.132 1.777±0.157 4918.5 55.7
164011.0+062826 250.04604 6.47414 0.315 1640.2+0629 0.670 ± 0.186 1.701±0.170 4635.8 55.5
124141.0+344030 190.4225 34.67522 0.541 1241.5+3439 0.953 ± 0.203 1.843±0.156 3655.9 55.4
131931.7+140533 199.88225 14.09256 0.5731 1319.5+1404 1.36 ± 0.25 2.007±0.145 3533.4 55.4
013025.7-212838 22.60725 -21.47747 0.35 0130.4-2129 1.35 ± 0.27 2.020±0.160 3131.4 55.3
164420.0+454644 251.08333 45.77892 0.2251 1644.2+4546 0.527 ± 0.115 1.864±0.167 4335.9 55.2
123444.2-043622 188.68425 -4.60622 − 1234.7-0434 2.18 ± 0.39 2.258±0.185 3099.3 55.0
092057.5-225721 140.23946 -22.95597 0.324 0920.9-2256 0.508 ± 0.110 1.793±0.146 5572.5 54.9
051533.2-012355 78.88829 -1.39867 0.255 0515.5-0125 1.50 ± 0.28 2.012±0.133 3774.7 54.6
151641.6+291810 229.17329 29.30278 0.131 1516.8+2918 29.69 ± 5.91 2.584±0.202 959.3 54.6
214247.6+195810 325.69842 19.96969 0.385 2142.8+1958 0.407 ± 0.080 1.745±0.132 6472.5 54.4
091211.2+275927 138.04675 27.99108 0.563 0912.2+2800 0.198 ± 0.048 1.578±0.172 8101.2 54.2
065932.9-674350 104.88717 -67.73058 0.435 0659.6-6742 0.165 ± 0.043 1.599±0.162 8608.3 54.0
093239.4+104235 143.16404 10.70981 0.3611 0932.7+1041 1.15 ± 0.23 1.939±0.152 3620.8 54.0
111224.6+175121 168.1025 17.85603 0.421 1112.4+1751 4.09 ± 1.40 1.820±0.185 1586.1 53.9
091322.4+813305 138.34321 81.55139 0.6392 0913.3+8133 0.136 ± 0.037 1.506±0.160 7431.3 53.7
004208.1+364113 10.53375 36.68694 0.335 0042.0+3640 2.85 ± 0.61 2.029±0.167 2303.6 53.5
055716.8-061706 89.32012 -6.28519 0.295 0557.3-0615 0.608 ± 0.122 2.143±0.169 6378.2 53.3
083015.1-094455 127.56308 -9.74883 0.55 new 1.58 ± 0.37 1.856±0.156 3000.0 53.1
070610.8+024449 106.54508 2.747 0.225 0706.1+0246 0.118 ± 0.031 1.474±0.158 14197.2 52.8
074914.0+231316 117.30838 23.22131 0.1751 0749.2+2314 0.422 ± 0.103 2.073±0.219 6218.3 52.2
225147.5-320612 342.94804 -32.10356 0.2461 2251.7-3208 0.245 ± 0.059 1.772±0.182 7155.9 52.2
094223.3+284414 145.59704 28.73731 0.3661 0942.3+2842 0.768 ± 0.160 1.872±0.160 4209.3 52.1
004123.0+375855 10.34596 37.98214 0.381 0041.4+3800 0.548 ± 0.159 1.673±0.193 4382.0 52.0
031527.1-264400 48.86304 -26.73347 0.425 0315.4-2643 0.783 ± 0.179 1.864±0.161 3967.9 51.9
080056.5+073235 120.23562 7.54308 0.445 0800.9+0733 1.18 ± 0.22 1.924±0.130 3413.8 51.9
081421.3+294021 123.58858 29.67256 0.324 0814.4+2941 0.773 ± 0.189 1.831±0.169 4081.8 51.9
135328.0+560056 208.36687 56.01581 0.4041 1353.4+5600 0.291 ± 0.068 1.866±0.180 5839.9 51.8
225613.3-330338 344.05546 -33.06064 0.2431 new 1.60 ± 0.44 1.991±0.178 3000.0 51.6
025933.4-170538 44.88921 -17.09392 0.445 0259.5-1705 0.631 ± 0.143 1.916±0.164 4682.1 51.4
174537.8+395130 266.40733 39.85853 0.2671 1745.6+3950 1.91 ± 0.42 1.960±0.156 2588.1 51.1
112349.2+722959 170.95487 72.49989 0.385 1123.8+7230 0.125 ± 0.029 1.672±0.148 8772.3 50.8
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
203024.0-503413 307.60017 -50.57028 0.535 new 0.546 ± 96.9 1.801±0.012 5000.0 50.8
123739.1+625842 189.41283 62.97858 0.2971 1237.8+6256 0.516 ± 0.121 1.731±0.157 4103.1 50.6
154546.6-233928 236.44408 -23.65789 0.1211 1545.8-2336 0.350 ± 0.078 1.781±0.160 7783.1 50.5
183820.6-602522 279.586 -60.42289 0.1211 1838.4-6023 0.334 ± 0.080 1.758±0.167 6577.3 50.5
231943.5+161149 349.93117 16.19711 − 2319.7+1609 0.538 ± 0.117 1.888±0.164 5291.1 50.4
020412.9-333340 31.05383 -33.56136 0.6171 0204.0-3334 1.10 ± 0.25 1.776±0.149 3164.9 50.3
121158.6+224233 182.99425 22.70922 0.4531 1212.0+2242 2.08 ± 0.46 1.926±0.161 2521.7 50.3
002928.1+205333 7.36917 20.89269 0.3671 0029.4+2051 0.094 ± 0.024 1.731±0.160 13235.6 50.2
081231.3+282056 123.13025 28.34897 0.471 0812.6+2821 0.885 ± 0.217 1.908±0.197 3664.5 50.1
082801.1+231217 127.00479 23.20492 0.54 0828.0+2307 0.611 ± 0.130 1.940±0.179 4870.5 50.0
030103.7+344101 45.26558 34.68367 0.2461 new 2.15 ± 0.41 2.156±0.171 3000.0 49.8
055941.0+304228 89.92079 30.70789 0.35 0559.6+3044 0.221 ± 0.054 1.580±0.138 9294.8 49.6
045937.0-541707 74.90413 -54.28539 0.55 0459.7-5413 2.52 ± 0.57 1.981±0.169 2136.8 49.5
225354.2+140436 343.476 14.07692 0.3271 2253.7+1405 1.49 ± 0.37 1.890±0.164 3283.4 49.4
104705.9+673758 161.77458 67.63278 0.55 1047.2+6740 0.687 ± 0.151 1.887±0.160 3599.3 49.4
072113.1-022055 110.30792 -2.34861 0.385 0721.3-0222 0.914 ± 0.209 1.858±0.161 4469.2 49.3
234042.9+385511 355.17858 38.91994 0.355 2340.5+3854 1.01 ± 0.20 1.897±0.148 3964.3 49.1
200245.4+630233 300.68908 63.04258 − 2002.6+6302 0.089 ± 0.024 1.394±0.155 10770.7 49.1
152913.6+381217 232.3065 38.20486 0.274 1529.2+3812 1.21 ± 0.24 2.082±0.172 3212.7 48.3
235917.0+021520 359.821 2.25564 0.03 new 0.540 ± 0.121 1.851±0.149 5000.0 48.3
082314.6-632930 125.81079 -63.49172 0.234 0823.1-6330 0.215 ± 0.053 1.695±0.165 8130.8 48.2
214239.8-202819 325.66575 -20.47197 0.535 2142.5-2029 1.07 ± 0.25 1.940±0.186 3520.1 48.1
025707.9+335730 44.28279 33.95839 0.295 0257.0+3358 2.21 ± 0.44 2.146±0.171 2725.8 48.0
113444.7-172901 173.68625 -17.48383 0.5711 1134.8-1729 0.134 ± 0.035 1.560±0.168 10521.5 47.9
123305.1+170133 188.27138 17.02592 0.244 1233.1+1703 1.09 ± 0.22 1.901±0.144 3736.1 47.7
014040.9-075849 25.17029 -7.98031 0.364 0140.6-0758 0.840 ± 0.192 1.787±0.152 4029.3 47.1
210123.9+091324 315.34942 9.22356 0.295 2101.3+0912 1.58 ± 0.42 1.820±0.160 2977.4 46.9
074710.0-073724 116.79179 -7.62358 0.325 0747.2-0736 1.12 ± 0.25 2.039±0.185 4037.1 46.7
104108.6-120331 160.28575 -12.05861 0.315 1041.1-1201 4.75 ± 1.11 2.012±0.165 1859.9 46.6
003120.5-233401 7.83558 -23.56706 0.34 new 0.491 ± 0.137 2.206±0.193 5000.0 46.6
140630.0-393509 211.62508 -39.58592 0.374 1406.6-3934 0.092 ± 0.02 1.487±0.156 13123.0 46.1
100326.6+020455 150.86092 2.08214 0.484 1003.4+0205 1.13 ± 0.27 1.815±0.157 3334.0 46.0
181403.4+382810 273.51429 38.4695 0.355 1814.0+3828 3.23 ± 0.62 2.315±0.196 2195.3 45.9
160005.4-252439 240.02233 -25.41103 0.265 1559.8-2525 5.87 ± 1.04 2.422±0.190 2108.1 45.9
144656.8-265658 221.73683 -26.9495 0.325 1447.0-2657 0.532 ± 0.117 1.938±0.156 5374.9 45.8
045148.6+572141 72.95267 57.36158 0.315 0451.8+5721 0.310 ± 0.065 1.921±0.154 7606.6 45.5
232039.8-630918 350.16583 -63.155 0.21 2321.0-6308 0.569 ± 0.127 1.936±0.166 4246.3 45.4
222329.6+010226 335.87321 1.04075 0.513 2223.3+0102 0.767 ± 0.188 1.746±0.168 4169.9 45.3
084225.1+025252 130.60629 2.88131 0.4251 0842.5+0251 0.902 ± 0.226 1.836±0.165 3671.7 45.1
004752.0+544746 11.96687 54.79611 0.265 0047.9+5448 0.043 ± 0.019 1.258±0.298 19779.0 44.8
045804.9+115143 74.52033 11.86197 0.25 0458.0+1152 0.247 ± 72.3 1.563±0.016 7495.6 44.7
230635.0-110348 346.64583 -11.06342 0.455 2306.6-1105 4.67 ± 1.36 2.013±0.197 1714.3 44.7
062337.9-525756 95.90779 -52.96556 0.294 0623.9-5259 4.03 ± 1.11 1.928±0.172 1805.5 44.5
010326.0+152624 15.85833 15.44019 0.2461 0103.5+1526 12.15 ± 3.08 2.135±0.170 1235.7 44.4
162646.0+630048 246.69187 63.0135 0.25 1626.5+6257 0.655 ± 0.171 1.735±0.154 3332.8 44.3
230012.4+405225 345.05154 40.87364 0.345 2300.1+4053 0.129 ± 0.038 1.382±0.164 9726.6 44.1
233014.2-294550 352.559 -29.76392 0.2971 2330.3-2948 2.75 ± 0.57 2.124±0.179 2220.4 44.0
082021.1-280159 125.09125 -28.03308 − 0820.1-2801 0.041 ± 0.010 1.544±0.159 25099.2 43.8
132301.0+043951 200.75421 4.66431 0.2241 1322.9+0437 0.892 ± 0.204 1.921±0.165 3733.9 43.8
032852.7-571605 52.21954 -57.26819 0.483 0328.8-5715 0.130 ± 0.033 1.669±0.180 8744.1 43.8
022048.5-084250 35.20188 -8.71397 0.5252 0220.8-0841 0.308 ± 0.078 1.729±0.166 6195.6 43.6
021517.9+755453 33.82458 75.91472 0.155 0215.3+7555 0.115 ± 0.028 1.582±0.146 11224.3 43.2
132541.9-022810 201.42454 -2.46944 0.82 1325.6-0227 1.53 ± 0.35 1.963±0.167 3003.4 43.2
084839.7+050618 132.16529 5.105 − 0848.7+0508 0.054 ± 0.016 1.560±0.204 19270.6 43.2
131146.0+395317 197.94183 39.88819 0.1592 1311.8+3954 0.363 ± 0.088 2.005±0.199 5333.0 43.1
023241.1-112020 38.17462 -11.33894 0.2091 0232.5-1118 0.515 ± 0.123 1.846±0.170 4825.9 43.1
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
201213.7-523251 303.05713 -52.54753 0.375 2012.1-5234 0.245 ± 0.059 1.742±0.162 7529.7 43.0
145603.6+504826 224.01508 50.80725 0.4792 1456.0+5051 0.517 ± 0.141 1.817±0.201 4459.5 42.8
154918.7+423500 237.32779 42.5835 0.494 1549.3+4234 2.65 ± 0.62 2.067±0.187 2020.4 42.4
134853.0+075647 207.22254 7.94658 0.251 new 0.540 ± 0.124 2.046±0.186 5000.0 42.2
121603.3-024304 184.01362 -2.71792 0.3592 1216.1-0242 1.093 ± 0.24 2.079±0.184 3713.9 42.0
231347.9-692331 348.44946 -69.39194 0.535 2313.4-6922 0.187 ± 0.051 1.626±0.167 6606.8 41.9
131234.7-185901 198.14458 -18.98372 0.484 1312.6-1900 1.27 ± 0.37 1.807±0.180 3149.4 41.8
233016.2-233641 352.56733 -23.61144 0.325 2330.3-2332 4.06 ± 0.842 2.228±0.189 1978.0 41.7
095214.7+393615 148.06133 39.60436 0.584 0952.1+3932 0.242 ± 0.061 1.856±0.197 6457.2 41.2
090953.3+310603 137.472 31.10086 0.2721 0909.7+3104 0.854 ± 0.211 1.919±0.182 3554.9 41.1
163801.6+732615 249.50683 73.43772 − 1637.7+7326 0.484 ± 0.124 1.791±0.163 3970.5 41.0
173044.8+380454 262.68663 38.08192 0.225 new 0.464 ± 0.118 1.791±0.179 5000.0 40.9
023430.1+804337 38.62754 80.72703 0.55 0233.9+8041 0.120 ± 0.020 1.510±0.094 8983.2 40.8
101724.4+253956 154.35158 25.66556 0.4171 new 0.096 ± 0.030 1.405±0.190 10000.0 40.6
065635.6+421524 104.14821 42.25686 0.455 0656.5+4218 0.924 ± 0.248 1.892±0.175 3717.5 40.5
062046.1-503350 95.19221 -50.56414 0.255 0620.7-5034 0.143 ± 0.051 2.143±0.253 8173.1 40.4
202658.4+334308 306.74346 33.719 0.245 2027.0+3343 0.076 ± 0.014 1.995±0.131 21708.3 40.3
164339.5+331647 250.91442 33.27994 0.425 1643.7+3317 0.075 ± 0.020 1.473±0.170 12290.1 40.2
034957.8+064126 57.49096 6.69061 0.265 0350.0+0640 0.048 ± 0.016 1.372±0.236 17167.7 40.1
104938.8+274213 162.41163 27.70361 0.1441 1049.8+2741 1.17 ± 0.29 1.866±0.179 3002.4 39.9
001328.1+094930 3.37 9.82514 0.295 new 1.59 ± 0.43 1.926±0.183 3000.0 39.5
142829.9+743002 217.12454 74.50061 0.315 1428.8+7429 0.104 ± 0.027 1.954±0.193 9121.8 39.5
042900.2-323641 67.25071 -32.61144 0.344 0429.3-3238 1.40 ± 0.32 1.899±0.156 2800.3 39.4
163808.8+004222 249.53683 0.70625 0.355 1638.0+0042 0.161 ± 0.041 1.679±0.175 10407.6 39.4
205846.7-144304 314.69475 -14.71803 0.0781 2058.8-1442 0.854 ± 0.218 1.835±0.188 3836.9 39.4
004859.2+422351 12.24646 42.39753 0.375 0049.1+4223 0.465 ± 0.112 1.811±0.155 4959.9 39.3
115514.9-111122 178.81192 -11.18958 0.475 1155.2-1111 0.634 ± 0.164 1.897±0.190 4675.2 39.3
003119.1+072453 7.83212 7.41483 − 0031.3+0726 1.15 ± 0.29 1.801±0.164 3216.9 39.2
010142.0-545547 15.42504 -54.92983 0.285 0101.7-5455 0.085 ± 0.024 1.632±0.206 10507.6 39.1
155432.6-121325 238.63575 -12.22364 0.335 1554.4-1215 1.02 ± 0.24 1.688±0.136 4008.2 38.8
112503.6+214300 171.26517 21.71667 0.364 1124.9+2143 1.50 ± 0.36 1.949±0.181 2820.0 38.3
030926.0-395927 47.35854 -39.99106 0.245 0309.4-4000 0.830 ± 0.190 1.979±0.205 3514.8 38.0
114930.4+243926 177.37646 24.65744 0.4021 1149.4+2441 4.69 ± 2.21 1.441±0.221 4876.3 37.6
140022.1-400823 210.092 -40.13989 0.275 1400.2-4010 0.998 ± 0.254 1.861±0.171 3601.6 37.5
205242.5+081040 313.17725 8.17786 0.535 2052.5+0810 0.039 ± 0.012 1.407±0.200 18832.6 37.5
101706.7+520247 154.27783 52.04644 0.3791 1017.3+5204 0.508 ± 0.125 1.849±0.167 3934.1 37.5
024800.7+223119 42.00312 22.52219 0.545 0248.0+2232 1.19 ± 0.27 1.937±0.163 3769.3 37.4
011004.1+414950 17.52004 41.83078 0.0961 new 0.264 ± 0.101 1.466±0.193 5000.0 37.3
012657.2+330730 21.73846 33.12508 0.455 0127.1+3310 2.89 ± 0.92 1.879±0.191 1923.9 37.3
163716.7+131438 249.31971 13.24414 0.5592 1637.1+1316 4.24 ± 1.12 2.041±0.171 1863.6 37.3
142526.2-011825 216.35908 -1.30717 0.44 1425.4-0119 0.327 ± 0.081 1.752±0.158 6225.8 37.2
035726.1-031759 59.35871 -3.29983 0.35 0357.2-0319 0.178 ± 0.046 1.856±0.157 9871.7 37.2
162330.6+085724 245.87733 8.95675 0.5331 1623.4+0858 1.15 ± 0.28 1.990±0.200 3410.3 37.1
130008.5+175537 195.03546 17.92711 0.554 1300.0+1753 61.07 ± 15.8 2.645±0.242 712.0 37.0
033812.5-244350 54.55221 -24.73056 0.2511 0338.1-2443 0.191 ± 0.065 1.633±0.221 6797.3 37.0
023853.9+255407 39.7245 25.90194 0.385 0238.7+2555 0.609 ± 0.213 1.715±0.206 4178.7 36.7
164220.3+221143 250.58467 22.1955 0.5921 1642.4+2211 0.945 ± 0.224 2.161±0.219 3679.7 36.7
213821.1+355823 324.58804 35.97322 0.255 2138.3+3556 0.565 ± 0.137 1.907±0.186 5116.9 36.7
121134.2+390053 182.89258 39.01497 0.6022 1211.6+3901 1.13 ± 0.34 1.781±0.172 2583.1 36.6
122536.8-344721 186.40342 -34.78942 0.315 1225.3-3446 0.629 ± 0.147 1.972±0.185 4569.9 36.3
040254.4+643510 60.72679 64.58611 0.315 0402.9+6433 2.42 ± 0.49 2.507±0.324 2942.2 36.3
112318.1-323218 170.82521 -32.53847 0.342 1123.1-3233 0.988 ± 0.228 2.084±0.214 3699.7 36.2
203031.7+223439 307.632 22.57761 − 2030.5+2235 0.327 ± 0.083 1.739±0.165 6582.2 36.0
071908.1-705403 109.78587 -70.90097 0.335 0719.1-7055 0.688 ± 0.157 2.016±0.167 4251.3 36.0
035610.9-132906 59.04538 -13.485 0.355 0356.1-1329 1.350 ± 0.32 1.989±0.185 2999.9 35.9
020416.4-314457 31.06842 -31.74931 0.315 0204.3-3140 1.55 ± 0.38 2.040±0.210 2630.3 35.7
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
111939.6-304720 169.91492 -30.78911 0.4121 1119.6-3047 0.083 ± 0.025 1.576±0.238 11621.0 35.5
104516.3+275133 161.31788 27.85928 0.454 new 1.17 ± 0.29 1.969±0.191 3000.0 35.3
072659.5+373423 111.74804 37.57308 0.354 0727.1+3734 0.279 ± 0.073 1.853±0.191 6067.6 35.2
013507.0+025542 23.77933 2.9285 0.3721 0135.1+0255 0.160 ± 0.051 1.597±0.206 7994.5 35.1
132833.5+114520 202.13979 11.75572 0.492 new 0.387 ± 0.119 1.649±0.181 5000.0 35.0
100342.9-213809 150.92858 -21.63592 0.175 1003.6-2137 0.155 ± 0.051 1.534±0.211 8484.6 34.9
095806.0-031740 149.52496 -3.2945 0.434 0958.0-0319 0.079 ± 0.024 1.618±0.199 12405.5 34.7
150316.6+165117 225.819 16.85489 0.394 1503.3+1651 0.713 ± 0.174 2.046±0.207 4163.6 34.6
131440.6-090148 198.66929 -9.03006 0.435 new 0.496 ± 0.129 1.852±0.186 5000.0 34.6
095507.1+355100 148.78292 35.85025 0.5572 0955.1+3551 0.405 ± 0.104 1.967±0.216 4649.5 34.5
214530.2+100605 326.37579 10.10153 0.374 2145.5+1006 0.134 ± 0.037 1.706±0.186 9846.4 34.5
004147.0-470136 10.44592 -47.02692 0.151 new 0.285 ± 0.084 1.649±0.181 5000.0 34.5
072529.5-050336 111.37304 -5.06014 0.15 0725.5-0504 0.404 ± 0.099 2.101±0.209 6606.1 34.4
064814.0+160656 102.05821 16.11569 0.355 0648.1+1605 0.404 ± 0.114 1.799±0.194 6116.6 34.3
082814.2+415351 127.05925 41.89769 0.2251 0828.3+4152 0.448 ± 0.138 1.812±0.215 4303.7 34.1
033202.3-703948 53.00979 -70.66358 0.245 new 0.064 ± 0.023 1.437±0.224 10000.0 33.8
230722.1-120517 346.84208 -12.08822 0.324 2307.4-1206 0.623 ± 0.162 1.948±0.202 4404.5 33.7
220155.8-170700 330.48263 -17.11675 0.1691 new 0.105 ± 0.087 1.128±0.318 5000.0 33.6
001528.0+353639 3.86654 35.611 0.435 0015.2+3537 0.656 ± 0.189 1.907±0.206 3627.4 33.5
223626.3+370713 339.10975 37.12042 0.25 2236.6+3706 0.204 ± 0.059 1.752±0.204 7366.3 33.5
160618.0+134532 241.57667 13.75908 0.291 new 1.24 ± 0.42 1.753±0.204 3000.0 33.5
120804.3+301549 182.01804 30.26386 0.334 1208.1+3017 0.305 ± 0.082 1.870±0.202 5648.8 33.5
161444.0-085120 243.68329 -8.85572 0.55 new 0.156 ± 0.047 1.586±0.208 10000.0 33.1
145741.8-464210 224.42408 -46.70281 0.165 1457.8-4642 0.252 ± 0.063 1.758±0.163 7965.2 33.1
000626.9+013610 1.61208 1.60294 0.7872 0006.4+0135 2.21 ± 0.54 2.031±0.181 2459.6 33.0
004938.9-415137 12.41204 -41.86047 0.385 0049.5-4150 0.847 ± 0.244 1.919±0.224 3229.0 33.0
035051.3-281632 57.71383 -28.27578 0.475 0350.8-2814 0.273 ± 0.090 1.687±0.207 6653.3 33.0
005347.7-664517 13.44892 -66.75494 0.315 new 0.301 ± 0.083 1.775±0.188 5000.0 33.0
020421.5+241750 31.08975 24.29742 0.185 0204.3+2417 0.569 ± 0.146 1.915±0.185 4533.0 32.8
062626.3-171046 96.6095 -17.17961 0.73 0626.4-1712 3.67 ± 1.11 1.969±0.195 2045.2 32.7
073152.7+280433 112.96967 28.07586 0.2481 0731.9+2805 1.59 ± 0.39 1.946±0.173 2716.6 32.6
174837.6-085440 267.15679 -8.91131 0.335 1748.5-0854 0.638 ± 0.191 1.757±0.191 5737.2 32.6
125848.0-044745 194.70017 -4.79583 0.5861 1258.7-0452 0.510 ± 0.129 1.749±0.160 5768.0 32.5
152835.8+200420 232.149 20.07236 0.525 1528.4+2004 0.632 ± 0.158 2.098±0.205 4458.8 32.4
111709.8+585921 169.29063 58.98917 0.0811 new 0.517 ± 0.174 1.652±0.179 3000.0 32.4
164651.8-132848 251.71575 -13.48006 0.35 1646.7-1330 0.478 ± 0.124 1.776±0.178 6466.1 32.4
125341.3-393159 193.42192 -39.53314 0.1791 1253.5-3934 0.142 ± 0.042 1.575±0.177 8640.2 32.4
013309.3-453524 23.28867 -45.59 − 0133.2-4533 0.090 ± 0.027 1.693±0.244 9390.4 32.3
064050.3+243319 100.20975 24.55533 0.275 0640.8+2432 0.317 ± 0.083 1.774±0.161 6554.2 32.3
184445.7-324641 281.19021 -32.77819 − 1844.8-3248 0.848 ± 0.197 1.927±0.147 4713.2 32.0
163726.6+454749 249.361 45.79703 0.1921 1637.6+4548 0.277 ± 0.093 2.217±0.284 5309.5 32.0
081003.3-752723 122.51367 -75.45656 0.473 new 1.29 ± 0.56 1.835±0.211 5000.0 32.0
171553.3+884415 258.97208 88.73758 0.485 1713.7+8844 0.235 ± 0.062 1.737±0.157 6004.9 32.0
145224.5-414951 223.10225 -41.83083 0.265 1452.0-4148 0.283 ± 0.072 1.987±0.196 7360.0 32.0
222425.0+035458 336.10404 3.91617 0.35 2224.5+0353 0.877 ± 0.220 1.986±0.190 3903.3 31.9
003222.6-472536 8.09404 -47.42669 0.445 new 0.568 ± 0.206 1.619±0.195 3000.0 31.6
095849.8+703959 149.70758 70.6665 0.315 0958.8+7039 0.220 ± 0.059 1.792±0.207 5969.7 31.4
102100.4+162554 155.25146 16.43167 0.5562 1021.1+1626 0.876 ± 0.239 1.939±0.205 3394.1 31.3
005816.8+172313 14.56992 17.38708 0.425 new 0.560 ± 0.250 1.493±0.195 3000.0 31.2
192519.1+370535 291.32946 37.09322 0.265 new 0.562 ± 0.135 2.041±0.188 5000.0 31.2
030816.8-285105 47.07017 -28.85158 0.295 0308.1-2852 1.32 ± 0.33 2.008±0.194 2756.5 31.0
103438.5-464403 158.66038 -46.73431 0.335 1034.7-4645 1.03 ± 0.32 1.778±0.178 3262.6 31.0
163213.8+580052 248.05767 58.01456 0.325 1632.4+5800 0.292 ± 0.081 1.851±0.201 4839.0 30.8
154902.0+482158 237.25837 48.36611 0.634 new 0.077 ± 0.022 1.752±0.209 10000.0 30.7
032038.0+112452 50.15846 11.41453 0.355 new 0.760 ± 0.187 2.091±0.193 5000.0 30.7
024302.9+004627 40.76217 0.77422 0.4091 new 1.12 ± 0.32 1.872±0.191 3000.0 30.6
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
150637.1-054004 226.65463 -5.66797 0.5181 1506.4-0540 0.081 ± 0.023 1.660±0.181 14091.6 30.5
144941.9-091000 222.42454 -9.16678 0.215 1449.7-0910 1.00 ± 0.29 1.733±0.168 3293.4 30.4
222636.5+021037 336.65188 2.17706 0.355 2226.6+0210 0.188 ± 0.064 1.578±0.203 7376.1 30.3
020615.9-095717 31.56621 -9.95486 0.1661 0206.0-0958 0.306 ± 0.087 1.852±0.205 5642.3 30.3
124148.3+063601 190.45113 6.60033 0.513 1241.9+0636 0.437 ± 0.130 1.694±0.185 4616.7 30.2
035513.3-184308 58.80533 -18.71903 0.285 0355.1-1841 0.783 ± 0.223 1.763±0.175 3406.5 30.2
142422.9+343356 216.09546 34.56575 0.5761 new 0.267 ± 0.085 1.646±0.194 5000.0 30.0
151845.7+061356 229.6905 6.23225 0.1021 1518.6+0614 0.355 ± 0.114 1.743±0.247 5381.4 29.9
072314.0+584120 110.8085 58.68908 0.265 0723.4+5841 0.065 ± 0.019 1.528±0.206 11255.8 29.9
174702.5+493801 266.76046 49.63378 0.461 1747.2+4937 0.368 ± 0.116 1.636±0.176 4253.6 29.8
043517.8-262122 68.824 -26.35619 0.314 0435.4-2623 9.38 ± 3.04 2.149±0.202 1143.1 29.4
085410.2+275421 133.54233 27.90597 0.4941 0854.0+2753 0.051 ± 0.017 1.51 ±0.236 14143.4 29.4
095628.0-095719 149.11754 -9.95531 0.1611 0956.5-0958 0.239 ± 0.077 1.609±0.199 6609.2 29.3
124232.3+763417 190.63475 76.57158 0.485 new 0.252 ± 0.066 1.782±0.173 5000.0 29.3
054656.8-220457 86.73654 -22.08258 0.281 0546.9-2206 0.283 ± 0.082 1.951±0.216 5926.7 29.1
095813.0-675242 149.55417 -67.8785 0.215 0958.1-6753 0.574 ± 0.164 1.874±0.211 4348.8 28.8
132615.0+293330 201.56242 29.55856 0.4311 new 11.98 ± 4.96 2.098±0.239 1000.0 28.7
020110.9-434655 30.2955 -43.78203 0.455 0201.1-4347 0.095 ± 0.029 1.823±0.193 9398.5 28.6
010250.9-200158 15.71225 -20.03281 0.272 0102.7-2001 0.112 ± 0.037 1.544±0.211 8409.6 28.6
035923.5-023501 59.84783 -2.58383 0.345 0359.4-0236 0.205 ± 0.057 1.744±0.181 8742.2 28.5
030330.2+055430 45.87575 5.90842 0.1961 0303.3+0555 0.065 ± 0.021 1.645±0.230 13787.6 28.3
031234.1-322317 48.14229 -32.38806 0.0671 0312.4-3221 1.14 ± 0.28 2.086±0.192 2791.6 28.3
012203.8-300509 20.51583 -30.08592 0.445 new 0.062 ± 0.028 1.359±0.272 10000.0 28.1
034424.9+343017 56.10388 34.50497 − 0344.4+3432 0.306 ± 0.080 1.947±0.209 6668.3 28.1
105606.1+025213 164.02754 2.87044 0.2361 new 0.096 ± 0.033 1.486±0.220 10000.0 28.1
063359.1+584035 98.49879 58.67661 0.295 0633.9+5840 0.318 ± 0.086 2.002±0.203 5175.8 28.0
122353.0+465048 185.97092 46.84689 0.251 new 0.946 ± 0.236 2.231±0.231 3000.0 28.0
093430.2-172121 143.62579 -17.35583 0.251 0934.5-1720 0.502 ± 0.150 1.891±0.214 5013.1 27.9
165517.9-224045 253.82479 -22.67931 0.44 new 0.786 ± 0.249 2.350±0.310 5000.0 27.8
101616.8+410812 154.07008 41.13681 0.271 new 0.071 ± 0.026 1.594±0.227 10000.0 27.7
083251.5+330011 128.21442 33.00306 0.6711 new 0.316 ± 0.100 1.614±0.185 5000.0 27.4
194333.8-053353 295.89083 -5.56492 0.55 new 0.709 ± 0.192 1.803±0.189 5000.0 27.2
113046.1-313807 172.69225 -31.63542 0.1511 1130.5-3137 0.021 ± 78.5 1.472±0.235 24721.7 27.2
103656.0-195424 159.23313 -19.90669 0.35 new 0.441 ± 0.145 2.193±0.296 5000.0 26.9
011130.2+053627 17.87579 5.60753 0.3461 0111.4+0534 0.621 ± 0.184 1.843±0.212 3868.0 26.8
114535.1-034001 176.39633 -3.66708 0.1671 new 1.06 ± 0.31 1.925±0.223 3000.0 26.7
122401.0+223939 186.00421 22.66092 0.4821 1224.1+2239 0.059 ± 0.024 1.855±0.298 13133.1 26.7
163709.5+432600 249.28958 43.43336 0.3431 new 0.073 ± 0.028 1.911±0.280 10000.0 26.4
015313.2-110627 28.30488 -11.10753 0.324 new 0.089 ± 0.030 1.679±0.239 10000.0 26.4
162115.2-003140 245.31338 -0.52783 0.4142 new 1.51 ± 0.45 1.919±0.206 3000.0 26.4
221058.5+320341 332.74392 32.06142 0.325 2210.8+3203 0.020 ± 77.5 1.358±0.217 23882.1 26.1
151556.2+242620 228.98404 24.43892 0.2281 new 0.452 ± 0.218 1.471±0.201 3000.0 26.1
091408.3-015945 138.53442 -1.99586 0.495 0914.1-0202 7.02 ± 2.72 2.164±0.285 1356.6 26.0
070315.9+680831 105.81625 68.142 0.275 0703.2+6809 0.257 ± 0.077 1.840±0.202 5079.9 25.8
000957.2+134058 2.48842 13.68303 0.435 new 0.446 ± 0.129 2.080±0.225 5000.0 25.7
144644.8-182925 221.68679 -18.49031 − 1446.8-1830 0.697 ± 0.185 1.942±0.207 4395.1 25.6
100811.4+470521 152.04763 47.08933 0.3431 new 0.061 ± 0.021 1.371±0.200 10000.0 25.5
035733.0-680932 59.38733 -68.15911 0.0891 new 0.083 ± 0.026 1.761±0.232 10000.0 25.5
004141.2-160747 10.42171 -16.12978 0.435 0041.7-1607 0.128 ± 0.045 1.889±0.263 8115.2 25.3
143825.6+120418 219.60658 12.07189 0.8481 new 1.10 ± 0.32 2.034±0.230 3000.0 25.1
151826.7+075222 229.61113 7.87292 0.411 1518.4+0750 0.139 ± 0.042 1.717±0.210 8623.9 25.0
043332.9-104232 68.38704 -10.709 0.295 new 1.37 ± 0.35 2.381±0.226 3000.0 24.9
213004.8-563222 322.51987 -56.53947 − new 1.13 ± 0.35 1.982±0.246 3000.0 24.9
123922.6+413251 189.84433 41.54756 0.162 new 0.544 ± 0.245 1.706±0.257 3000.0 24.9
153529.7-313346 233.87371 -31.56286 0.275 1535.3-3135 0.284 ± 0.091 1.749±0.210 6143.6 24.9
085749.1+013530 134.45754 1.59172 0.2811 new 22.98 ± 5.89 2.765±0.353 1000.0 24.8
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
125731.9+241240 194.38304 24.21119 0.141 1257.6+2413 0.158 ± 0.075 2.053±0.410 7301.8 24.8
074419.1-621100 116.08254 -62.18344 0.385 new 0.065 ± 0.027 1.357±0.244 10000.0 24.7
210721.2-145418 316.83821 -14.90511 0.34 new 1.43 ± 0.37 2.271±0.267 3000.0 24.7
111207.9+260803 168.03308 26.13439 0.451 new 0.335 ± 0.098 2.138±0.236 5000.0 24.7
031103.3-440228 47.76358 -44.04111 0.355 0311.5-4402 1.18 ± 0.31 2.138±0.307 2716.2 24.7
120543.3+582933 181.43029 58.49267 0.42 new 0.692 ± 0.211 1.878±0.218 3000.0 24.7
221659.5-672800 334.24812 -67.46672 0.275 new 0.310 ± 0.089 1.901±0.198 5000.0 24.6
143342.8-730438 218.42817 -73.07725 0.235 new 0.932 ± 0.294 1.926±0.210 3000.0 24.4
074221.1-813136 115.58808 -81.52672 0.435 new 0.350 ± 0.109 1.790±0.189 5000.0 24.3
204921.7-003926 312.34058 -0.65733 0.251 2049.7-0036 0.017 ± 0.010 1.146±0.358 22467.9 24.3
141030.8+610012 212.62846 61.00353 0.3841 new 0.439 ± 0.181 1.600±0.220 3000.0 24.0
123705.6+302005 189.27338 30.33475 0.332 new 0.059 ± 0.023 1.388±0.216 10000.0 23.8
151324.2-075451 228.35075 -7.91431 0.041 new 0.452 ± 0.162 1.756±0.224 5000.0 23.8
041238.5-392629 63.16021 -39.44153 0.55 new 0.230 ± 0.091 1.667±0.243 5000.0 23.7
020106.2+003400 30.27567 0.56675 0.2981 0201.1+0036 0.310 ± 0.101 1.832±0.233 5230.5 23.7
133326.0+623541 203.35821 62.59494 0.484 new 0.046 ± 0.021 1.405±0.274 10000.0 23.3
130531.3+385522 196.38029 38.92281 0.3761 new 8.705 ± 3.35 2.112±0.229 1000.0 23.2
011747.0-244333 19.44583 -24.72603 0.2791 0117.5-2442 0.163 ± 0.056 1.663±0.223 6293.0 23.2
151618.7-152344 229.078 -15.39561 0.335 new 0.463 ± 0.146 1.848±0.214 5000.0 23.0
091003.9-181612 137.51612 -18.27006 0.455 0910.1-1816 1.035 ± 0.28 2.015±0.183 3361.6 23.0
120905.2-462948 182.27163 -46.49678 − 1209.0-4630 2.99 ± 0.83 2.231±0.239 2126.4 22.9
223928.8-243944 339.87008 -24.66228 0.1151 new 0.061 ± 0.028 1.427±0.268 10000.0 22.9
103317.9+422236 158.32479 42.37675 0.2111 1033.5+4221 0.163 ± 0.055 1.612±0.213 5963.4 22.7
131654.6+301454 199.22737 30.24839 0.554 1316.5+3013 0.849 ± 0.260 1.907±0.221 2910.3 22.7
201525.0-143203 303.85425 -14.53442 0.315 2015.3-1432 1.06 ± 0.50 1.686±0.231 2567.5 22.7
103137.9-260716 157.90787 -26.12128 0.255 new 0.337 ± 0.123 1.741±0.229 5000.0 22.7
111158.1+485701 167.99542 48.95039 0.444 1111.8+4858 0.253 ± 0.083 1.846±0.248 4602.6 22.5
105224.5+081409 163.10221 8.23597 0.2231 1052.3+0818 20.58 ± 6.53 2.459±0.270 944.5 22.5
081539.8+655004 123.91592 65.83461 0.475 0815.5+6554 0.128 ± 0.026 1.747±0.136 7184.4 22.5
062149.7-341149 95.45704 -34.19706 0.5291 0621.7-3411 0.739 ± 0.216 2.092±0.230 3913.1 22.5
031855.1+190816 49.73129 19.13792 0.435 new 1.02 ± 0.35 1.725±0.182 3000.0 22.4
214442.1-181800 326.17538 -18.30011 0.235 new 0.328 ± 0.082 1.844±0.189 5000.0 22.3
235018.0-055927 357.57513 -5.99103 0.5151 new 0.349 ± 0.111 1.816±0.210 5000.0 22.3
132617.1+122958 201.57375 12.49967 0.2041 1326.1+1232 0.488 ± 0.143 1.912±0.209 4460.5 22.1
071223.6+331333 108.09825 33.22603 0.415 0712.5+3311 0.641 ± 0.189 1.915±0.197 3716.5 21.9
174419.8+185218 266.0825 18.87167 0.395 1744.4+1851 0.182 ± 0.057 1.771±0.226 7827.2 21.8
085910.3+834500 134.79279 83.75006 0.331 new 0.119 ± 0.049 1.392±0.197 5000.0 21.7
024751.7-225002 41.96525 -22.83392 0.555 new 0.312 ± 0.104 1.942±0.262 5000.0 21.5
021409.8-473235 33.54092 -47.54311 0.285 new 0.288 ± 0.087 1.949±0.231 5000.0 21.5
131330.1+020105 198.37558 2.01828 0.3561 new 22.82 ± 5.90 2.851±0.361 1000.0 21.4
161327.2-190836 243.36321 -19.14342 0.315 1613.3-1907 1.20 ± 0.31 2.192±0.251 3982.8 21.3
091926.2-220042 139.85929 -22.01186 0.455 new 0.396 ± 0.095 1.899±0.213 5000.0 21.2
085920.6+004712 134.83567 0.78669 0.572 new 0.405 ± 0.130 2.087±0.269 5000.0 21.2
125639.4+060907 194.16396 6.15217 0.4231 new 0.255 ± 0.106 1.591±0.223 5000.0 21.1
223301.1+133601 338.25463 13.60053 0.2141 2232.8+1334 0.262 ± 0.107 1.604±0.212 5067.1 21.1
055411.1-275729 88.54625 -27.95828 0.2311 new 0.075 ± 0.028 1.585±0.261 10000.0 21.1
061702.8+434033 94.26146 43.67606 0.265 0616.9+4340 0.058 ± 0.020 1.643±0.232 12380.4 21.0
023927.2+132738 39.86342 13.46067 0.55 0239.5+1326 2.32 ± 0.61 2.314±0.229 2482.2 21.0
042733.4-183010 66.88896 -18.50286 0.225 new 0.067 ± 0.027 1.537±0.245 10000.0 21.0
042132.9-062903 65.38717 -6.48431 0.391 new 1.38 ± 0.54 1.996±0.233 3000.0 21.0
180354.3+654825 270.97633 65.80697 0.0852 new 0.246 ± 0.112 2.425±0.439 5000.0 20.9
090858.7-211854 137.24442 -21.31517 0.335 new 0.909 ± 0.248 1.742±0.149 3000.0 20.8
090802.2-095937 137.00921 -9.99369 0.0541 new 0.072 ± 0.038 1.589±0.371 10000.0 20.8
151433.7+190319 228.64062 19.05544 0.364 new 19.80 ± 6.034 2.768±0.347 1000.0 20.7
151444.0-772254 228.68342 -77.38172 − 1514.4-7719 0.052 ± 0.017 1.693±0.208 12837.4 20.7
020946.7+262530 32.44471 26.42522 0.681 0209.8+2626 4.46 ± 1.23 2.365±0.231 1697.4 20.6
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
081012.0-703047 122.55017 -70.51308 − new 0.066 ± 0.032 1.476±0.313 10000.0 20.6
104810.9+855958 162.0455 85.99961 0.235 new 1.05 ± 0.29 2.217±0.291 3000.0 20.6
122211.0+354058 185.54754 35.68289 0.573 new 0.713 ± 0.256 1.896±0.264 3000.0 20.5
063015.1-201236 97.56275 -20.21011 0.225 new 0.379 ± 0.247 1.713±0.343 5000.0 20.5
003322.5-203908 8.34362 -20.65228 0.0731 new 0.266 ± 0.096 1.790±0.229 5000.0 20.3
224531.9-173358 341.38271 -17.56636 0.435 2245.5-1734 0.148 ± 0.051 1.725±0.211 7144.5 20.3
140350.3+243304 210.95954 24.55133 0.341 new 0.068 ± 0.027 1.517±0.239 10000.0 20.3
104029.0+094753 160.12075 9.79831 0.3041 new 0.981 ± 0.324 1.998±0.260 3000.0 20.2
054903.0-215001 87.26417 -21.83369 0.355 new 0.280 ± 0.100 1.884±0.271 5000.0 20.1
112912.5-101349 172.30221 -10.23042 − 1129.2-1014 1.47 ± 0.48 1.926±0.210 2534.5 20.0
132531.8+662103 201.38242 66.35083 0.211 new 0.634 ± 0.210 2.040±0.271 3000.0 19.9
094502.0-044833 146.25846 -4.80939 0.435 new 0.921 ± 0.304 1.911±0.214 3000.0 19.7
052439.8-261554 81.16567 -26.26525 0.264 new 0.340 ± 0.110 2.020±0.290 5000.0 19.7
220107.3-590640 330.28054 -59.11128 0.215 new 0.302 ± 0.091 2.060±0.206 5000.0 19.5
084310.0+503410 130.79254 50.56953 0.4391 new 0.036 ± 0.019 1.299±0.291 10000.0 19.5
011232.8-320141 18.1365 -32.02828 0.484 new 0.782 ± 0.247 1.935±0.204 3000.0 19.4
140635.8-005548 211.64933 -0.93022 0.2551 new 1.11 ± 0.33 2.491±0.280 3000.0 19.4
014753.7-602811 26.97358 -60.46992 0.385 new 0.062 ± 0.021 1.844±0.227 10000.0 19.4
224046.9+132602 340.19537 13.43411 0.661 new 0.086 ± 0.031 1.762±0.209 10000.0 19.3
061610.3-173305 94.04287 -17.55153 0.554 new 0.964 ± 0.402 1.751±0.224 3000.0 19.3
115017.0+101652 177.57088 10.28136 0.2841 new 0.306 ± 0.128 1.769±0.252 5000.0 19.2
105451.5+162607 163.7145 16.43544 0.5051 new 0.550 ± 0.252 1.614±0.215 3000.0 19.2
062445.1-323055 96.18771 -32.51542 0.2521 new 0.915 ± 0.289 1.970±0.208 3000.0 19.2
141003.9+051557 212.51633 5.26606 0.5441 new 0.056 ± 0.026 1.379±0.265 10000.0 19.1
125015.5+315559 192.56471 31.93317 0.63 new 0.195 ± 0.078 1.514±0.208 5000.0 19.1
032056.4+042448 50.23492 4.41344 0.465 new 25.40 ± 7.04 2.726±0.338 1000.0 19.1
024641.8-334342 41.67425 -33.72839 0.655 0246.6-3348 0.127 ± 0.044 1.797±0.255 7327.9 19.1
192157.6+581701 290.49017 58.28367 0.45 new 0.621 ± 0.220 1.767±0.190 3000.0 19.0
224448.1-000619 341.20038 -0.10542 0.73 2244.9-0007 3.06 ± 0.98 2.206±0.245 1990.8 18.9
185352.1+671355 283.46692 67.23197 0.2121 1853.8+6714 0.574 ± 0.170 2.180±0.228 4071.5 18.9
081941.8+053023 124.92433 5.50639 0.375 new 7.64 ± 4.07 1.941±0.261 1000.0 18.8
035154.5-370344 57.97725 -37.06231 0.1651 new 0.388 ± 0.167 1.535±0.206 3000.0 18.7
154625.0-285723 236.60417 -28.95661 0.44 new 0.434 ± 0.135 2.016±0.222 5000.0 18.7
114352.7+155821 175.96946 15.97275 0.672 new 0.302 ± 0.113 1.882±0.289 5000.0 18.5
140519.6+305351 211.33179 30.89767 0.341 new 0.262 ± 0.086 1.983±0.280 5000.0 18.4
040128.7+815311 60.36967 81.88664 0.2151 new 0.067 ± 0.022 1.747±0.194 10000.0 18.4
050130.0+020400 75.375 2.06681 0.585 new 0.269 ± 0.122 1.632±0.268 5000.0 18.3
192325.4-250209 290.85583 -25.03583 0.654 1923.4-2503 0.131 ± 0.044 1.702±0.211 9214.1 18.2
000236.1-081532 0.65025 -8.259 0.395 new 0.341 ± 0.118 2.016±0.268 5000.0 18.0
031746.1+201106 49.44417 20.18525 0.295 new 0.076 ± 0.032 1.599±0.269 10000.0 18.0
135345.2-393710 208.43821 -39.61964 0.375 1353.7-3936 0.052 ± 0.020 1.516±0.239 12585.1 18.0
140121.1+520928 210.33808 52.15803 0.4821 new 0.323 ± 0.171 1.628±0.266 3000.0 17.8
173842.5+382102 264.67696 38.35072 0.315 new 0.055 ± 0.026 1.590±0.318 10000.0 17.7
113900.8+553035 174.75321 55.50989 0.634 new 0.049 ± 0.019 1.533±0.256 10000.0 17.7
125822.1+062827 194.59504 6.47422 0.5421 new 0.317 ± 0.109 1.912±0.243 5000.0 17.7
232240.4-422042 350.66833 -42.34517 0.091 new 0.189 ± 0.089 1.577±0.256 5000.0 17.6
160740.7+254113 241.91938 25.68708 0.5341 new 0.310 ± 0.105 1.999±0.275 5000.0 17.5
012340.4+421017 20.91829 42.17161 0.1861 new 0.040 ± 0.025 1.350±0.329 10000.0 17.4
031633.7-221612 49.14062 -22.27022 0.2281 new 0.597 ± 0.227 1.817±0.227 3000.0 17.3
142421.2+370552 216.08833 37.09803 0.291 new 0.045 ± 0.023 1.377±0.287 10000.0 17.2
064850.5-694522 102.21038 -69.75628 0.285 new 0.522 ± 0.262 1.752±0.273 3000.0 17.2
095127.8+010210 147.86596 1.03619 0.52 new 0.610 ± 0.378 1.690±0.327 3000.0 17.0
153646.8+013800 234.19483 1.63336 0.3111 new 1.37 ± 0.42 2.397±0.318 3000.0 17.0
015809.9+251540 29.54142 25.26136 0.1581 new 0.228 ± 0.110 1.524±0.258 5000.0 16.9
034254.2-370737 55.72575 -37.12706 0.2011 new 0.423 ± 0.181 1.625±0.217 3000.0 16.9
142710.5+054130 216.79383 5.69181 0.364 new 0.857 ± 0.298 1.855±0.220 3000.0 16.9
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Table 4 – continued from previous page
2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
061104.1+682956 92.76717 68.49906 0.55 new 0.049 ± 0.020 1.489±0.258 10000.0 16.9
223812.7-394018 339.55304 -39.67192 0.251 new 0.261 ± 0.093 1.929±0.255 5000.0 16.8
110253.0-014906 165.72092 -1.81856 0.565 1102.8-0148 0.050 ± 0.021 1.425±0.236 11947.3 16.8
050419.1-095632 76.08129 -9.94244 0.324 new 0.978 ± 0.325 2.183±0.257 3000.0 16.8
094432.3+573535 146.13467 57.59331 0.7172 new 0.681 ± 0.252 2.024±0.271 3000.0 16.8
133806.4-093114 204.52646 -9.52072 − new 0.543 ± 0.249 1.683±0.220 3000.0 16.6
111130.9+345203 167.87871 34.86764 0.683 new 0.086 ± 0.034 1.880±0.285 10000.0 16.5
235321.1-145857 358.33788 -14.98264 0.55 2353.5-1457 0.823 ± 0.304 2.023±0.303 3062.4 16.4
225636.1-554709 344.15021 -55.78603 0.25 new 0.050 ± 0.020 1.626±0.275 10000.0 16.3
102523.0+040229 156.34596 4.0415 0.2081 new 0.977 ± 0.317 2.144±0.297 3000.0 16.1
171108.7+024404 257.78621 2.73467 0.465 new 0.423 ± 0.137 1.944±0.217 5000.0 16.1
104745.8+543741 161.94088 54.62814 0.542 new 0.051 ± 0.021 1.567±0.265 10000.0 16.1
033832.0-570448 54.63342 -57.08022 0.35 0338.7-5706 0.098 ± 0.037 1.956±0.257 7814.7 16.0
013312.1-351916 23.30054 -35.32128 0.1741 new 0.240 ± 0.088 2.244±0.288 5000.0 15.9
021515.2-161738 33.8135 -16.29394 0.2831 new 0.063 ± 0.028 1.712±0.324 10000.0 15.8
120711.5-174605 181.79787 -17.76831 0.73 new 0.336 ± 41.3 1.851±0.0076 5000.0 15.8
073329.6+351542 113.37321 35.26189 0.1771 new 9.947 ± 4.04 2.201±0.243 1000.0 15.7
052042.0+653351 80.17492 65.56436 0.45 new 0.231 ± 0.089 1.877±0.279 5000.0 15.7
182833.5-592054 277.13979 -59.34853 − new 0.581 ± 0.291 1.723±0.263 3000.0 15.6
145820.8+412101 224.58658 41.35053 0.171 new 0.689 ± 0.219 2.003±0.217 3000.0 15.6
214429.6-563849 326.12321 -56.64694 0.485 new 0.070 ± 0.015 1.708±0.139 10000.0 15.6
223704.8+184055 339.27012 18.68208 0.54 2236.9+1839 0.252 ± 0.092 1.795±0.222 5424.6 15.5
144334.0+251558 220.89337 25.26614 0.5291 1443.6+2515 0.738 ± 0.144 1.622±0.117 13738.0 15.3
195812.7+694325 299.55279 69.72364 0.285 new 0.073 ± 0.027 1.732±0.235 10000.0 15.1
021552.3-402343 33.968 -40.39542 0.244 new 0.695 ± 0.229 2.280±0.342 3000.0 14.9
224833.3+322334 342.13892 32.39278 0.455 new 1.02 ± 0.33 2.144±0.268 3000.0 14.8
115257.6+241345 178.24017 24.22928 0.1751 new 0.271 ± 0.103 1.964±0.267 5000.0 14.8
163658.4-124836 249.24342 -12.81014 0.241 new 0.370 ± 0.165 1.683±0.236 5000.0 14.7
131639.8+205514 199.16604 20.92081 0.2551 new 0.265 ± 0.095 2.068±0.290 5000.0 14.6
033851.1-532425 54.71629 -53.40703 0.375 new 0.735 ± 0.255 2.271±0.326 3000.0 14.6
030544.2+403510 46.43396 40.58625 0.245 new 0.057 ± 0.030 1.511±0.311 10000.0 14.5
221728.4-310620 334.36854 -31.10567 0.461 new 0.044 ± 0.026 1.393±0.341 10000.0 14.3
031916.7+190420 49.81975 19.07242 0.435 new 0.959 ± 0.374 1.775±0.197 3000.0 14.3
090809.1-072709 137.03808 -7.4525 0.225 new 0.624 ± 0.282 1.750±0.236 3000.0 14.3
221029.7+362159 332.62367 36.36661 0.375 new 1.07 ± 0.34 2.388±0.301 3000.0 14.1
221109.9-002327 332.79112 -0.39097 0.4481 new 1.19 ± 0.42 2.170±0.249 3000.0 14.0
082030.8-031413 125.12846 -3.23717 0.455 new 0.308 ± 0.124 1.730±0.270 5000.0 14.0
122525.3-155317 186.35538 -15.88806 0.345 new 0.059 ± 0.026 1.485±0.255 10000.0 13.9
215051.7+111916 327.71546 11.32131 0.4951 2150.8+1118 1.42 ± 0.52 1.834±0.196 2361.4 13.8
123402.4+281502 188.50987 28.25056 0.4241 new 0.664 ± 0.294 1.826±0.289 3000.0 13.8
142904.1+120410 217.26917 12.0695 0.73 new 0.876 ± 0.298 2.344±0.325 3000.0 13.8
233252.2-052142 353.21746 -5.36183 0.45 new 0.227 ± 0.091 1.736±0.244 5000.0 13.7
092252.0+755403 140.71671 75.90089 0.45 new 0.359 ± 0.155 1.714±0.235 3000.0 13.7
151041.1+333504 227.67133 33.58464 0.1141 new 0.406 ± 0.211 1.304±0.577 10000.0 13.6
011637.1-281146 19.15442 -28.19636 0.324 0116.5-2812 1.95 ± 0.82 2.141±0.292 1940.1 13.6
161608.4+224107 244.03517 22.68528 0.331 new 0.638 ± 0.348 1.893±0.347 3000.0 13.6
212840.0-194152 322.1665 -19.698 0.245 new 0.601 ± 0.250 1.756±0.226 3000.0 13.5
095202.3-171443 148.00938 -17.24542 0.455 new 0.622 ± 0.301 1.860±0.322 3000.0 13.5
220123.8+294934 330.34925 29.82628 0.245 new 0.886 ± 0.312 1.961±0.234 3000.0 13.4
184120.0+590608 280.33462 59.10225 0.531 new 1.62 ± 0.59 2.586±0.324 3000.0 13.4
220704.1+222231 331.76713 22.37542 0.5581 2207.1+2222 0.231 ± 0.092 1.761±0.236 5594.6 13.4
045215.0+210303 73.06375 21.05106 0.315 new 0.634 ± 0.326 1.620±0.222 3000.0 13.3
130713.4-034431 196.80575 -3.74194 0.275 new 0.847 ± 0.322 2.003±0.263 3000.0 13.2
105437.9+202740 163.65779 20.46119 0.2251 new 11.19 ± 4.53 2.451±0.323 1000.0 13.1
125708.4+264925 194.28487 26.82381 0.3751 new 10.56 ± 5.34 2.456±0.541 1000.0 13.1
022540.8-561812 36.41992 -56.30339 0.325 new 0.048 ± 0.025 1.606±0.345 10000.0 13.0
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2BIGB Jname R.A.(deg) Dec.(deg) z 4FGL J N0 (10−15) Γ E0 (GeV) TS
173329.0+451950 263.37067 45.33069 0.3171 new 0.571 ± 0.248 1.985±0.269 3000.0 13.0
083955.1+121702 129.97963 12.28414 0.3361 new 0.065 ± 0.030 1.615±0.284 10000.0 12.7
130631.0+192244 196.62912 19.37889 0.3141 new 0.715 ± 0.282 2.078±0.385 3000.0 12.7
174357.5+375310 265.98975 37.88628 0.55 new 0.768 ± 0.261 2.201±0.272 3000.0 12.7
221405.0+393857 333.52104 39.64936 − new 0.705 ± 0.324 1.813±0.252 3000.0 12.7
013523.6-272813 23.84842 -27.47031 0.2481 new 0.681 ± 0.244 2.395±0.306 3000.0 12.6
213448.2-164205 323.70092 -16.70156 0.85 new 0.862 ± 0.327 1.969±0.246 3000.0 12.6
122107.8+474228 185.28242 47.70792 0.211 new 0.099 ± 0.062 1.420±0.303 5000.0 12.5
170534.8+604215 256.39508 60.70436 0.281 new 0.044 ± 0.019 1.633±0.279 10000.0 12.5
203117.6+002745 307.82338 0.46253 0.485 new 21.32 ± 6.43 3.116±0.467 1000.0 12.4
121038.3-252713 182.65971 -25.45383 0.475 new 0.644 ± 0.326 1.817±0.284 3000.0 12.2
052133.7-295748 80.39025 -29.96342 0.455 new 0.667 ± 0.254 1.937±0.290 3000.0 12.2
005542.1+450701 13.92792 45.11706 0.465 0055.7+4507 0.117 ± 0.050 1.661±0.249 6487.0 12.1
060433.8-403754 91.14083 -40.63186 0.285 new 0.271 ± 0.110 1.929±0.282 5000.0 12.0
050643.0-234419 76.67933 -23.73872 0.454 new 11.05 ± 5.30 2.325±0.379 1000.0 11.8
101717.1-154933 154.32462 -15.826 0.535 new 0.628 ± 0.308 1.906±0.318 3000.0 11.8
062753.4-151957 96.97237 -15.33253 0.295 new 0.063 ± 0.034 1.601±0.338 10000.0 11.8
061949.6+573549 94.95654 57.59694 0.455 new 0.674 ± 0.276 2.057±0.295 3000.0 11.7
140642.7+530833 211.67808 53.14275 0.4581 new 5.36 ± 3.22 2.138±0.332 1000.0 11.7
161004.1+671026 242.51688 67.17397 0.274 new 0.436 ± 0.254 1.959±0.465 3000.0 11.4
121618.4+205957 184.07646 20.99917 0.6071 new 0.043 ± 0.024 1.437±0.334 10000.0 11.3
141140.6+340424 212.919 34.0735 0.4211 new 0.495 ± 0.221 1.977±0.320 3000.0 11.3
162259.3+440142 245.74692 44.02858 0.384 new 0.460 ± 0.188 1.920±0.255 3000.0 11.0
050043.1+190317 75.18292 19.05481 0.255 new 0.325 ± 0.145 1.800±0.278 5000.0 11.0
233553.0-581015 353.97079 -58.17097 0.355 new 0.045 ± 0.021 1.987±0.445 10000.0 10.9
022105.0+063939 35.27075 6.66106 0.275 new 0.063 ± 0.028 1.645±0.269 10000.0 10.9
015700.7-323529 29.25283 -32.59153 0.335 new 0.042 ± 0.021 1.757±0.381 10000.0 10.9
161204.9-043815 243.02029 -4.63761 0.73 new 1.19 ± 0.42 2.402±0.340 3000.0 10.6
152213.9-074818 230.55788 -7.80517 0.45 new 0.862 ± 0.353 1.969±0.243 3000.0 10.5
024115.5-304140 40.31454 -30.69447 0.34 new 0.544 ± 0.248 1.894±0.294 3000.0 10.3
162839.0+252756 247.16262 25.46558 0.221 new 0.055 ± 0.025 1.875±0.288 10000.0 10.3
140027.1-293936 210.11288 -29.66011 0.485 new 0.787 ± 0.308 2.207±0.319 3000.0 10.3
094934.0+480826 147.39146 48.14075 0.7281 new 0.041 ± 0.024 1.855±0.611 10000.0 10.2
142745.9+390832 216.94125 39.14225 0.1651 new 0.374 ± 0.182 1.840±0.315 3000.0 10.2
123205.0-105600 188.02071 -10.9335 0.195 new 0.204 ± 0.171 1.018±0.350 10000.0 10.1
045107.1-232533 72.78125 -23.42608 0.365 new 0.823 ± 0.374 2.566±0.445 3000.0 10.1
140923.1+593940 212.34792 59.66125 0.4961 new 0.502 ± 0.187 2.261±0.328 3000.0 10.1
154433.2+322148 236.13829 32.3635 0.324 new 0.203 ± 0.157 2.480±0.435 5000.0 10.1
163124.7+421702 247.85296 42.284 0.471 new 0.437 ± 0.211 1.926±0.284 3000.0 10.0
235604.0-002353 359.01671 -0.39825 0.2831 new 0.300 ± 0.242 1.584±0.373 3000.0 9.90
043046.4+030337 67.69325 3.06047 0.435 new 0.065 ± 0.036 1.696±0.419 10000.0 9.65
125821.5+212351 194.58942 21.39753 0.55 new 0.375 ± 0.267 1.709±0.365 3000.0 9.62
050240.7-120429 75.66971 -12.07486 0.455 new 0.247 ± 0.105 1.921±0.266 5000.0 9.58
012443.7-314342 21.18217 -31.72856 0.44 new 0.639 ± 0.258 2.220±0.347 3000.0 9.54
053645.3-255841 84.18892 -25.97819 0.325 new 0.110 ± 0.089 1.463±0.341 5000.0 9.49
150425.6-004742 226.10687 -0.795 0.355 new 0.819 ± 0.352 1.928±0.252 3000.0 9.48
115803.7-033337 179.51562 -3.56044 0.375 new 0.142 ± 0.093 1.444±0.312 5000.0 9.46
080323.0+481617 120.84592 48.27158 0.5011 new 0.113 ± 0.067 1.628±0.322 5000.0 9.30
082320.5+112551 125.83562 11.43092 0.441 new 0.444 ± 0.247 1.801±0.322 3000.0 9.28
231023.4+311949 347.59738 31.33033 0.485 new 0.156 ± 0.082 1.660±0.287 5000.0 9.14
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